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INTRODUCTION 


Just  how  old  wine  is  in  the  history  of  man  no  one  is 
certain,  yet  knowing  the  ease  with  which  fruit  juice  and 
particularly  fresh  grape  juice  will  ferment,  we  may  ven¬ 
ture  the  guess  that  wine  is  as  old  as  man  or  the  fruit  itself. 

The  Bible  and  most  of  the  very  earliest  records  of 
man,  even  those  on  stone,  make  reference  to  wine,  and  it  is 
certain  that  it  played  an  important  part  in  the  lives  of  our 
first  people  just  as  it  has  in  the  lives  of  those  who  have 
followed. 

It  is  well  established  that  many  of  the  vineyards  of 
Germany  and  France  were  first  planted  by  the  Romans 
during  the  height  of  their  Empire.  There  is  ample  evi¬ 
dence  that  Italy,  the  gifted  Mother  of  Civilization,  first 
gave  the  beginnings  to  vineyards  of  Europe  and  subse¬ 
quently  contributed  to  those  of  our  country  as  well. 

Considering  that  Italy  probably  was  the  first  of  our 
modem  nations  to  make  wine,  it  has  been  a  bit  backward 
from  the  scientific  angle  in  making  progress  in  applying 
more  advanced  methods  to  the  growing  of  grapes  and  in 
the  commercial  production  of  wine.  It  is  the  second 
hugest  producer  and  its  area  for  the  growing  of  grapes 
extends  from  the  Alps  in  the  north  to  the  tip  of  the  long 
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country  that  thrusts  itself  into  the  middle  of  the  Mediter- 
anean  Sea.  Italy  produces  more  kinds  of  wine  than  any 
other  European  country.  Only  the  United  States  with  its 
many  varieties  and  types  of  wine  can  top  the  viticulturally 
thrice-blessed  Italy  for  number  and  variety.  Italy  lies 
almost  600  miles  into  the  warm  Mediterranean,  and  the 
Apennines,  extending  like  a  spine  down  the  full  length  of 
this  peninsula,  furnish  on  their  sunny  slopes  every  climate, 
altitude  and  latitude  favorable  for  the  growth  of  grapes. 

Italy  is  particularly  noted  for  its  chianti  and  other 
wines  in  their  straw-covered  flasks,  its  Est!  Est ! !  Est ! ! ! , 
Lacryma  Christi,  sparkling  spumanti,  Barola,  and  marsala. 
Cuttings  from  its  Nebbiolo,  Grignolino,  Malvasias,  Mus¬ 
cat  Canelli  and  other  vines  have  spread  its  grapes  through¬ 
out  the  world.  Although  Haraszthy  during  his  visit  to 
Italy  in  1860,  going  only  as  far  south  as  Genoa,  was 
annoyed  with  her  backwardness  at  winemaking,  he  took 
away  with  him  valuable  cuttings,  descendants  of  which 
were  transplanted  in  California  and  still  furnish  their 
share  of  grapes  to  that  state. 

The  Rhine  section  of  Germany  is  the  land  of  fine,  dry, 
white  wines.  It  is  here  that  the  greatest  amount  of  science 
was  applied  to  winemaking.  On  the  banks  of  the  Rhine, 
Moselle  and  their  tributaries,  the  Riesling  grape  is  king. 
It  is  almost  the  only  grape  grown  for  wine  and  most  of 
the  wine  made  from  it  is  referred  to  as  Hock.  The  upper 
Rhine  is  generally  the  coldest  area  in  which  the  world’s 
commercial  wines  are  made. 

In  the  Alsatian  wine  country,  the  grapes  and  the  wine 
are  about  the  same  as  their  German  neighbors,  and  are, 
no  doubt,  patterned  after  them.  In  Burgundy,  some  of 
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the  finest  wines  of  France  are  made.  Most  of  the  wines 
produced  here  are  dry  wines,  red  and  white  Burgundies 
and  sparkling  Burgundy,  and  the  grapes  are  the  Pinots, 
Gamay,  and  Chardonnay.  Along  the  Rhone,  the  climate 
becomes  warmer  and  the  sugar  content  of  the  grapes  is 
higher,  making  it  possible  to  develop  more  alcohol  in  the 
wine.  Here,  red  wines  are  even  redder  than  those  of  Bur¬ 
gundy  or  Bordeaux  because  of  the  use  of  the  colorful 
Sirah  grape. 

Near  the  Mediterranean  Sea  in  the  Midi,  there  is  a 
large  volume  of  average  wine,  both  dry  and  sweet.  Con¬ 
siderable  quantities  of  Mataro  grapes  are  found.  Lyons 
is  the  home  of  French  vermouth.  At  Armagnac,  almost 
all  of  the  wine  made  is  distilled  into  Armagnac  brandy. 
The  Bordeaux  has  various  departments.  At  Graves,  the 
fine,  extremely  dry  white  grapes  from  the  Semilion  and 
Sauvignon  Blanc  are  produced.  At  Sauternes,  the  sweet 
sauterne  wine  is  made  from  the  over-ripe  and  partially 
dried  Semilion,  Sauvignon  Blanc,  and  Muscadelle.  The 
Medoc  division  is  eminently  noted  for  red  wines.  Bordeaux 
is  the  land  of  the  great  clarets  made  from  the  Cabernet 
Sauvignon.  Slightly  north  of  Bordeaux  is  the  wine  region 
of  Cognac,  but  all  its  wines  made  from  Colombard,  Folle 
Blanche,  and  St.  Emilion  are  distilled  into  cognac.  Still 
further  north  are  Anjou,  Samur,  Vouvray  and  other  wine 
regions  in  the  valley  of  the  Loire,  with  grapes  and  products 
similar  to  those  of  Bordeaux,  and  in  the  most  northern 
of  the  vinelands  of  France  is  the  champagne  district, 
where  the  best-known  sparkling  wine  and  the  most  char¬ 
acteristic  French  wine  product  in  the  world  is  made  from 
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the  white  juice  of  the  Pinots  and  Chardonnay,  principally 
in  Rheims  and  Epernay. 

It  is  through  the  Port  or  "Bar”  of  Oporto,  Portugal, 
that  the  wine  must  come  if  it  is  to  be  rated  as  standard 
port  wine  of  Portugal.  The  scene  of  port  winemaking  is 
far  up  the  Douro  River  amid  wild  and  scenic  beauty  where 
the  grapes  grow  on  high  terraced  slopes  and  gorges  along 
the  river.  This  is  a  land  of  many  varieties  of  grapes  little 
used  elsewhere:  the  Touriga,  Mourisco,  Bastardo,  Tinta 
Carvallia,  Tinto  Cao,  and  Tinto  Francisca,  to  mention  a 
few.  They  are  carried  to  lower  levels  by  men  who  then 
tread  out  the  juice.  When  fermentation  has  progressed  for 
a  short  time,  it  is  arrested  by  the  addition  of  brandy. 
Portuguese  port  wine  gets  long  aging.  The  newer  red 
ports  are  "Ruby  Port”;  older  ones  which  have  become 
more  brown  with  aging  in  wood,  are  "Tawny  Port.” 

Jerez  is  the  world’s  original  land  for  the  making  of 
sherry.  While  Spain  produces  a  variety  of  wines  at  Jerez, 
Rioja,  Tarragena,  Valdepenas,  Montilla,  and  Malaga,  the 
one  that  is  best  known  around  the  globe  is  sherry,  a  speci¬ 
ally  fermented,  fortified,  and  carefully  blended  wine. 
There  are  several  classifications  based  on  dryness.  All 
of  the  Spanish  sherry  is  made  from  about  25,000  acres  of 
Palomino  grapes  and  some  Pedro  Ximenes,  the  latter  being 
concentrated  and  used  as  a  blender.  After  a  normal  fer¬ 
mentation,  brandy  is  added  to  barrels  of  wine  only  partly 
full  to  give  an  alcoholic  content  high  enough  to  retard 
acetic  acid  formation  but  not  to  prevent  the  action  of 
film  yeast.  This  film  yeast  forms  a  scum  on  the  sherry 
material  and  during  its  growth  imparts  a  characteris¬ 
tic  flavor  at  the  expense  of  some  alcohol.  The  lighter 
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and  dryer  sherries  become  the  Fino  and  Amontillado,  the 
heavier  and  sweeter  ones  become  the  Oloroso  and  Amoroso. 

Vast  acres  of  vines  of  many  kinds  of  grapes  are  found 
in  Algeria,  Morocco,  and  Tunisia,  in  North  Africa.  The 
most  substantial  buildings  on  the  principal  streets  of  these 
towns  are  wineries  which  use  up-to-date,  scientific 
methods  of  production.  The  grapes  used  mostly  are  those 
of  France:  Cabernet,  Pinot,  Clairette,  Carignane,  Gamay, 
Algerian  Grenache  and  others.  The  wines  are  usually  sold 
in  France  to  satisfy  that  country’s  large  demand  for  wine. 

On  the  little,  Portuguese-owned  Island  of  Madeira  off 
the  coast  of  Morocco,  whose  most  important  city  is  Fun¬ 
chal,  the  long  famous  Madeira  wine  is  produced.  It  is  made 
principally  from  the  Verdelho,  Sercial,  Boal,  and  Mali- 
vasia  grapes,  the  vines  of  which  cover  almost  all  of  the 
island.  The  grapes  are  crudely  cultivated  and  in  wine¬ 
making  are  trodden  by  men  who  take  the  pressed  out 
juice  to  the  bodegas  to  be  fermented.  To  the  incompletely 
fermented  wine  about  3  per  cent  of  brandy  is  added.  The 
wine  gets  a  kind  of  baking  or  heat  treatment  though  for 
not  as  long  or  at  as  high  a  temperature  as  in  our  sherry 
process.  However,  it  is  more  nearly  like  sherry  in  taste  and 
appearance  than  any  other  wine. 

In  South  Africa,  near  the  Cape  of  Good  Hope,  the 
making  of  wine,  often  referred  to  as  "Cape”  or  "Con¬ 
stants,”  is  a  300-year-old  industry,  well  organized  and 
up-to-date  for  growing,  producing,  and  selling.  The  soil 
is  rich  and  produces  heavy  crops  of  grapes,  which  include 
Riesling,  Folle  Blanche,  Pinot,  Cabernet,  Semillon  and 
Other  well  known  grapes  found  in  the  principal  wine 
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countries.  The  types  are  mostly  sherry  and  port,  and  some 
dry  wines. 

In  far  off  Australia,  in  good  years,  about  20  million 
gallons  of  wine  are  produced.  Their  vintage  season  is  just 
opposite  from  ours,  being  in  January,  February,  and 
March,  their  "summer”  season.  The  special  hazards  are 
droughts  and  frosts  in  the  Hunter  River  valley  near 
Sydney,  in  south  Australia,  where  most  of  the  grapes  are 
grown.  The  Riesling  is  their  important  grape.  Their  wine 
products  are  port,  sherry,  hock,  and  Burgundy  types; 
their  principal  customers  are  England,  Canada,  and  their 
nearest  neighbors. 

In  South  America  there  are  three  countries  producing 
about  all  of  the  wine:  Argentina,  Chile  and  Peru.  Argen¬ 
tina  leads  in  production  with  three-fourths  of  its  wine 
made  on  the  east  side  of  the  Cordillera  of  the  Andes.  This 
region  is  arid  but  with  the  aid  of  irrigation  it  produces  as¬ 
tounding  grape  crops  of  great  size  and  beauty.  The  net 
(rather  than  gross)  wine  production  is  higher  than  that  of 
the  United  States  and  its  consumption  is  very  much 
greater.  Chile’s  and  Peru’s  coastal  wine  area  reminds  one 
geographically  of  California.  Chile’s  grape  area  extends 
about  300  miles  along  the  west  coast  of  South  America 
and  is  about  half  that  of  Argentina’s  in  volume.  Well- 
known  California  grapes  such  as  Pinot,  Cabernet,  Semilion, 
and  other  fine  wine  grapes  are  grown  here.  Peru’s  vine¬ 
yards  are  also  along  the  west  coast  but  its  production  is 
relatively  small.  Its  grapes  are  characteristic  of  the  country, 
and  though  in  some  cases  there  is  similarity  to  grapes  of 
other  lands,  they  are  nonetheless  unlike  those  of  any  other 
country. 
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Two  areas  of  Mexico  raise  grapes  for  wine.  In  the 
area  of  Monterey,  in  north  Mexico,  wines  similar  to  those 
of  California  are  produced.  On  the  west  coast,  on  the 
Peninsula  Baja  California  at  Ensenada,  Mexico,  Bodegas 
Santos  Tomas  is  located.  Here  there  is  a  large  modern 
winery,  using  grapes,  which  are  said  to  come  from  the 
largest  single  vineyard  in  the  world.  Nearly  all  California 
varieties  of  grapes  are  grown  and  nearly  all  types  of  wine, 
including  champagne  and  vermouth,  are  produced.  There 
is  an  abundance  of  evidence  that  this  area  furnished  to 
California  the  latter’s  original  grape,  the  Mission.  In  south¬ 
ern  California,  where  Father  Junipero  Serra  planted  the 
Mission  as  the  first  wine  grape,  it  remained  almost  the  only 
grape  made  into  wine  in  California  for  three-quarters  of  a 
century  thereafter.  About  1830,  in  California,  Vinges 
planted  a  small  number  of  cuttings  of  several  grape  varie¬ 
ties  which  he  obtained  from  Europe,  and  from  which  he 
made  wine  to  be  sold.  Haraszthy  spread  some  European 
grape  varieties  in  the  18  50’s,  but  he  afforded  California 
its  real  start  in  1862,  when  he  gave  to  all  parts  of  the  state 

the  cuttings  of  the  best  grape  varieties  he  could  find  in 
Europe. 

California,  the  producer  of  90  per  cent  of  North 
America  s  wine,  is  logically  divided  into  eight  wine  dis¬ 
tricts.  The  first  division,  south  California,  includes  three 
subdivisions.  The  first  is  Los  Angeles  County,  where,  in  the 
City  of  Los  Angeles  and  its  suburbs,  most  of  the  wineries, 
nishing  plants,  and  executive  offices  are  located.  The  sec¬ 
ond,  and  by  far  the  most  important  subdivision  in  this  dis¬ 
trict,  is  the  Cucamonga-Ontario  area.  Here  are  a  num¬ 
ber  of  very  large,  over  a  million-gallon-a-year  wineries. 
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Here  is  also  the  largest  single  vineyard  in  the  United  States 
(over  5,000  acres),  and  also  the  largest  practical  experi¬ 
mental  vineyard  which  grows  3  50  varieties  of  grapes  on  a 
commercial  winemaking  basis.  The  third  subdivision  is  far 
south,  near  Mexico,  and  has  only  a  limited  number  of 
small  wineries,  most  of  which  are  near  Escondido,  Calif¬ 
ornia.  In  this  district,  which  is  the  first  to  make  wine, 
the  vintage  begins  in  the  middle  of  September.  The  first 
grapes  for  wine  are  the  Zinfandel,  the  king  black  wine 
grapes  of  California.  In  the  meantime,  however,  table 
grapes,  mostly  Thompsons  (surplus) ,  are  purchased  from 
the  warm,  lower  San  Joaquin  Valley  packing  plants;  they 
are  crushed,  fermented,  and  distilled  immediately  into 
high-proof  brandy  for  addition  to  dessert  wines.  In  this 
southern  district  there  is  the  widest  latitude  of  climate, 
for  it  ranges  from  the  cold  snow-covered  mountains  to 
the  warmest,  lowest  and  driest  areas  where  grapes  will 
grow.  It  is  natural  that  nearly  all  varieties  of  grapes  grow 
here.  Among  the  black  grapes  are  the  Zinfandel,  Mission, 
Cabernet,  Carignane,  Mataro,  Alicante,  Petite  Sirah,  Pinot, 
Grenache,  Ribier,  Rose  of  Peru,  Salvador,  Aleatico,  Grig- 
nolino,  and  others.  Among  the  white  grapes  are  the  Palo¬ 
mino  (Golden  Chasselas),  Scmillon,  white  Pinot,  Pedro 
Ximenes,  Malagas,  Thompson,  Sultana,  Muscat  (several 
kinds),  Rieslings  (several  kinds),  and  others.  Many  of 
these  mentioned  actually  grow  much  better  and  more 
abundantly  in  other  parts  of  the  state. 

Northward,  there  are  practically  no  grapes  until  the 
area  of  Bakersfield,  near  Arvin  and  Delano,  is  reached. 
This  is  the  southern  end  of  the  largest  and  most  prolific 
grape-growing  area  of  California.  It  is  known  as  the  "sweet 
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wine”  or  Fresno-San  Joaquin  district,  and  extends  as  far 
north  as  Madera.  Here  are  produced  most  of  California’s 
sherry,  port  and  muscatel,  much  lesser  amounts  of  dry 
wine,  and  a  relatively  small  amount  of  champagne.  An 
enormous  amount  of  high-proof  brandy  is  also  produced. 
Here  are  no  doubt  the  largest  wineries  in  the  United  States. 
Most  of  this  area  is  the  true  home  of  the  Muscat,  where  it 
reaches  perfection  in  size,  sweetness,  flavor  and  quantity. 

Along  the  coast  there  is  the  Santa  Clara — San  Benito — 
Santa  Cruz  district  directly  south  of  San  Francisco,  a  dry 
wine  section,  which  also  produces  champagne  and  some 
dessert  wines.  Many  of  the  grapes  already  mentioned  are 
also  grown  here  besides  which  there  are  some  Gamay,  Ara- 
mon,  Folle  Blanche,  Columbard,  Sauvignon  Blanc,  Sauvig- 
non  Vert,  Ungni  Blanc,  Clairette,  Roussette,  Malvoise,  To¬ 
kay,  Emperor,  Barbera,  Burgers  and  others. 

The  next  district,  in  the  north,  swings  over  to  the, 
warm  inland  valleys  of  Escalon-Modesto,  just  north  of 
Fresno  and  south  of  Lodi.  It  is  almost  exclusively  a  sweet 
wine  district  although  some  table  wine  is  also  made. 
Near  the  west  coast  in  this  state  there  is  the  Livermore- 
Contra  Costa  district  directly  east  of  San  Francisco.  This 
section  has  long  been  famous  for  its  dry  white  table  wines 
and  also  for  its  dry  red  wines.  It  produces  lesser  amounts 
of  dessert  wines. 

In  sweet  wine  area  of  the  valley  north  of  Escalon, 
in  the  Lodi-Sacramento  district,  is  the  home  of  the  flaming 
Tokay  vine,  propped  on  sturdy  supports  as  it  bears  its 
heavy  bunches  in  a  sea  of  vineyards.  North  of  San  Fran¬ 
cisco  is  the  Napa  Valley-Solano  district,  a  dry  red  and 
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white  table  wine  area,  producing  only  a  limited  amount 
of  sweet  wine. 

The  farthest  north  of  any  California  section  is  the 
Sonoma-Mendocino  district,  which  is  particularly  noted 
for  its  red  and  white  table  wines  and  champagne.  There 
are  also  some  dessert  wines  made  here. 

In  the  four  dry  wine  districts,  the  climate  is  distinctly 
colder  and  the  grapes,  which  grow  mostly  on  the  hillsides 
with  natural  rainfall,  have  lower  sugar  and  higher  acid 
contents.  In  the  warm,  sunny  valleys  the  reverse  is  true; 
the  grapes  have  higher  sugar  and  lower  acid  contents.  In 
the  latter  areas  the  grapes  are  mostly  red  and  white  Malagas, 
Emperor,  Ribier,  Thompson,  Muscats,  Tokay,  Sultanas, 
Green  Hungarian,  Malivasia,  Aleatico,  and  Nebbiolo.  The 
principal  grapes  used  for  sherry  are  Palomino,  Fehr  Szago, 
Pedro  Ximenes,  Mission,  but  many  sweet  wine  grapes  arc 
at  times  also  included. 

Zinfandel,  Carignane,  and  all  black  grapes  mentioned 
have  been  used  for  port.  Muscats  are  used  principally  for 
Muscatel  wine  and  for  raisins.  In  the  sweet  wine  districts, 
large  amounts  of  sweet  white  table  grapes  are  crushed, 
fermented,  and  distilled  directly  into  high  proof  brandy 
to  be  used  for  checking  fermentation  and  finishing  sweet 
wines.  No  sweetening  is  added  to  California  wine,  all  its 
sweetness  being  due  to  the  natural  sweetness  of  the  grape. 
The  sweet  wines  are  white  and  red  port,  sherry,  muscatel, 
Tokay  and  angelica.  Very  little  malaga,  Madeira  and 
marsala  are  made. 

The  dry  wines  include  claret,  Burgundy,  sauterne, 
Rhine,  chablis  and  a  large  number  of  dry  or  semi-dry 
varietals.  All  kinds  of  champagne  and  sparkling  wines 
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and  dry  and  sweet  vermouth  are  made.  Commercially  in 
California  more  than  twice  as  much  dessert  wine  is  made  as 
table  wine. 

California  in  a  single  year  produced  nearly  3  million 
tons  from  529,000  acres,  dwarfed  the  rest  of  the  United 
States  which  had  only  300,000  tons.  She  produced  90  per 
cent  of  the  wine  made  (about  105  million  gallons)  as  well. 
Less  than  4  million  gallons  of  wine  were  brought  into  the 
United  States  from  foreign  countries  in  the  same  year. 

In  the  Pacific  Northwest  (Washington-Oregon  Divi¬ 
sion)  the  newest  and  the  most  enthusiastic  wine  locality 
is  found.  It  consists  of  three  wine  districts,  separated 
by  great  distances.  The  Puget  Sound  district  is  a  well- 
watered  region  where  most  of  the  wineries  are  in  or  very 
near  the  City  of  Seattle  and  on  the  islands  of  Puget 
Sound.  Here  wines  are  made  from  fruits  grown  nearby, 
berries,  rhubarb,  cherries,  and  Island  Belle,  Concord,  and 
other  grapes  and  miscellaneous  fruits  grown  in  other  areas 
of  Washington  State.  The  second  wine  district  is  the 
Yakima  Valley,  the  famous  fruit  region  east  of  the  Cas¬ 
cades.  Here  with  the  aid  of  irrigation,  a  large  number  of 
grapes  of  both  the  Vitis  vinifera  and  labrusca  species  are 
grown  along  with  cherries,  apples,  and  other  fruits,  some 
of  which  are  made  into  wine.  The  third  wine  district  of 
this  division  is  the  Willamette  Valley.  In  this  fertile  region 
of  Oregon  are  grown  about  the  same  grapes,  fruits,  and 
berries  as  are  grown  in  Washington  State.  The  Seattle- 
Oregon  districts,  as  far  as  wine  is  concerned,  differ  from 
California’s  districts  in  that  all  of  the  commercial  wines 
m  the  latter  are  made  from  grapes  and  there  is  no  sugar 
added,  while  in  the  Pacific  Northwest  area  wine  is  made 


12 


WINES  of  the  WORLD 

from  grapes,  fruits,  berries  and  vegetables  and  all  wines 
are  ameliorated — that  is,  sugar  is  adde^r 

Michigan  is  new  to  commercial  winemaking  but  Ohio 
is  very  old  in  the  wine  art;  Nicholas  Longworth  made 
still  wine  and  champagne  to  sell  even  before  the  illustrious 
Haraszthy  made  his  epoch-making  trip  to  Europe  in  the 
year  1861.  Longworth  regarded  the  Catawba  as  a  peerless 
grape.  Winemaking  is  confined  to  a  small  area  in  south¬ 
western  Michigan  near  Paw  Paw,  Lawton,  and  Benton 
Harbor,  where  Concord,  Niagara,  and  Delaware  are  the 
principal  grapes  grown,  and,  in  smaller  amounts,  Wyoming 
Reds,  Moore’s  Farly,  Worden,  and  Champion.  Because 
the  growing  season  is  short  and  the  winter  severe,  Catawba, 
and  other  well-known  labrusca  varieties,  cannot  success¬ 
fully  be  grown.  Some  fruits  and  berries  are  made  into 
wine.  All  the  wines  are  ameliorated.  All  types  of  wines 
are  made,  sweet  and  dry,  low-alcohol  wines,  as  well  as  port, 
sherry  and  muscatel,  the  last-named  often  being  blended 
with  out-of-state  wine. 

The  state  carefully  inspects  the  grapes,  the  fruit,  the 
process  and  the  wine.  Most  of  the  grapes  and  other  fruit 
are  washed  before  winemaking,  and  pure  culture  yeast 
is  universally  used,  most  of  it  furnished  free  by  the  state 
laboratories. 

Ohio  winemaking  is  centered  about  the  Sandusky  Bay 
area,  part  of  which  is  near  Cincinnati.  While  Concord, 
Niagara,  and  Delaware  are  important  grapes,  the  king 
grape  of  this  area  is  the  Catawba,  most  of  which  is  grown 
on  the  Bass  Islands  in  Lake  Erie.  The  other  grapes  grown 
in  this  district  are  the  Ives,  Iona,  Elvira,  Ontario,  Worden 
and  Norton.  All  types  of  wines  are  produced  and  some  of 
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the  most  advanced  methods  of  producing  fermented-in- 
bottle  champagne  and  sparkling  wine  are  in  use.  Prac¬ 
tically  all  wines  made  here  are  ameliorated  to  some  extent. 
Ohio’s  first  grape  was  the  Cape  (the  Alexander).  Later 
the  Catawba  became  popular. 

At  the  east  end  of  Lake  Erie  is  the  Niagara  Peninsula 
near  the  Falls,  in  the  Province  of  Ontario.  This  strip  of 
land  seems  to  separate  the  east  end  of  Lake  Erie  from  the 
southwest  corner  of  Lake  Ontario  and  it  is  the  location  of 
most  of  Canada’s  commercial  winemaking  industry.  The 
Concord,  Niagara,  Catawba,  Ives,  Fredonia,  Vergennes, 
and  other  grapes  are  grown  here.  More  than  15,000  acres, 
consisting  of  65  per  cent  Concords,  15  per  cent  Niagaras 
and  about  20  per  cent  of  other  grapes  also  of  the  labrusca 
strain,  are  grown.  These  Canadian  wineries  produce  the 
usual  types:  claret,  Burgundy,  sauterne,  port,  sherry,  ver¬ 
mouth  and  sparkling  wine. 

The  second  most  important  wine  area  in  North 
America  is  the  Finger  Lake  region  of  upper  New  York 
State,  whose  deep  glacier  lakes  retard  the  premature  bud¬ 
ding  of  the  grapes  in  the  spring  and  extend  their  ripening 
in  the  fall.  The  industry  is  centered  about  the  Lake 
Keuka’s  towns  of  Hammondsport,  Naples,  and  Penn  Yan. 
Their  vintage  month  is  October.  The  first  winery  of  this 
group  was  set  up  in  1861  and  was  no  doubt  the  first  com- 
plete  winery  in  the  United  States  to  make  commercial 
champagne.  Since  that  time  the  Finger  Lakes  area  has  led 
the  country  in  the  production  of  sparkling  wines,  practi¬ 
cally  all  of  which  have  been  fermented  in  the  bottle.  The 
Finger  Lakes  winery  processes,  unique  and  original,  are 
emphasized  in  the  careful  handling  of  their  flavor-rich 
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grapes.  The  use  of  Pyrcx  piping,  the  application  of  the 
most  advanced  scientific  principles,  and  the  sparing  use  of 
sulfur  dioxide  are  some  of  their  features.  Their  numerous 
varieties  of  grapes  are  all  labrusca  species  and  nowhere  on 
earth  are  these  truly  American  grapes  so  glorified.  They 
include  the  Delaware,  Elvira,  Niagara,  Catawba,  Dutchess, 
Diana  and  others  among  the  whites,  and  the  Concord,  Ives, 
Clinton,  Isabella,  Norton,  Fredonias  and  others  among  the 
black  grapes.  The  black  grapes  are  usually  hot-pressed 
and  form  the  basis  for  red  wines.  Their  sherry  is  not  pro¬ 
duced  by  film  yeasts  as  in  Spain  and  no  coils  or  hot  rooms 
are  employed  as  in  California.  They  use  oxygen,  heat 
exchangers,  and  normal  aging.  Their  basic  materials  for 
port,  sherry  and  other  dessert  wines  are  completely 
fermented. 

There  are  many  other  places  where  wine  is  made  in 
lesser  amounts  but  we  have,  in  this  preliminary  trip  about 
the  globe,  described  briefly  the  places  where  most  of  the 
world’s  wines  arc  made. 
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WINE  AND  TIIE  CHURCH 


There  is  something  indescribably  sacred  about  wine. 
In  spite  of  any  carelessness  we  may  have  concerning  its 
use,  there  lurks  a  suggestion  in  our  hearts  and  minds  that 
its  original  purpose  was  holy  and  deeply  significant.  Wine 
is  mentioned  many  times  in  the  Bible.  In  the  United 
States,  there  are  three  principal  religions  in  which  wine 
finds  an  important  place.  Of  these  the  Protestant  church 
is  least  concerned  with  the  use  of  wine  for  religious  pur¬ 
poses.  Some  of  its  branches  are  wholly  opposed  to  the 
ceremonial  use  of  wine  even  in  the  apotheosis  of  "this  is 
my  blood,”  and  during  their  holy  communion  service 
(the  Lord’s  Supper)  serve  tiny  glasses  of  pure  grape  juice. 
Other  branches  of  the  Protestant  church,  however,  use 

pure  dry  or  low  alcoholic  content  sweet  wine,  usually  red, 
during  this  service. 

In  the  Catholic  church,  wine  has  a  wider  application 
an  significance.  There  are  some  rigid  rules  as  to  what 
may  be  accepted  as  altar  wine.  The  production  and  trans¬ 
portation  of  wine  are  clothed  with  some  simple  require¬ 
ments  which  must  be  implicitly  obeyed:  the  product  must 
be  a  natural  wine  from  sound  ripe  grapes  free  from 
excessive  volatile  acidity;  clear  and  free  from  suspensions 
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or  sediment  such  as  yeast,  cream  of  tartar,  or  grape  or 
wine  diseases  or  foreign  substances;  and  its  sugar  must  be 
that  natural  to  the  grape.  Amelioration  is  a  disputed  theo¬ 
logical  point  but  it  is  generally  considered  undesirable. 
Judicious  use  of  sulfur  dioxide  is  permitted  and  pure  yeast 
cultures  have  been  approved.  The  addition  of  tartaric  and 
citric  acids  is  another  controversial  factor,  although  there 
is  a  general  feeling  that  the  addition  of  one-tenth  of  one 
per  cent  of  citric  acid  is  justified  to  overcome  bacterial 
infection.  Gelatin,  diatomaceous  earth,  and  Bentonite 
have  been  approved  as  aids  to  filtration.  Such  modern 
processes  as  pasteurization  and  refrigeration  have  been 
accepted. 

High-grade,  up-to-date  filtering  machines  using  dia¬ 
tomaceous  earth  and  fine  wire  screens,  which  do  not 
require  or  take  the  place  of  adding  fining  agents  before 
filtration  and  hence  lessen  the  danger  of  contamination, 
are  most  readily  approved  for  altar  wines.  Sauternes  or 
other  white  wines  made  carefully  and  pasteurized,  but 
without  other  treatment  often  given,  are  preferred. 

Sherry  wine  made  by  the  Spanish  processes  cannot  be 
used  for  Mass  wine.  California  sherry,  however,  can 
qualify  if  the  fermentation  is  arrested  with  grape  brandy 
within  ten  days  after  fermentation  begins. 

Quoting  the  Rev.  Arthur  L.  McNeil  ( Ecclesiastical 
Review ,  July,  1938):  "Where  the  wine  is  made  by 
religious  (organizations)  or  those  who  have  letters  of 
approval  from  the  Ordinary  in  whose  diocese  the  wine  is 
made  and  bottled,  we  need  have  no  scruples  about  its  use; 
this  is  probably  the  only  way  that  we  can  be  suie  that  the 
wine  we  consecrate  is  the  'pure  wine  of  life  . 


17 


Wine  and  the  Church 

Kosher  winemaking  does  not  differ  in  any  essential 
point  from  usual  winemaking  except  only  in  the  special 
care  given  kosher  wine  under  the  Jewish  concept.  Greater 
control  is  exercised  over  the  production  of  kosher  wine 
and  more  religious  significance  is  given  such  wine  than  in 
the  case  of  Christian  church  wines. 

Janet  Conradi  ( Wines  and  Vines ,  July,  1942)  points 
out  that  no  matter  how  well  known  a  wine  is  or  how  well  it 
is  made,  it  is  not  kosher  unless  it  has  "unqualified  approval 
and  "ceremonial  cleanliness.”  Real  kosher  wines  as  made 
especially  for  orthodox  Jewry  are  under  constant  super¬ 
vision  and  observation  from  the  time  of  crushing  and 
blessing  the  grapes  until  the  wine  is  sealed  in  the  bottle 
or  cask  by  the  supervising  Rabbi,  who  observes  and 
approves  each  step  according  to  the  ancient  traditions, 
customs,  and  laws  of  the  Jewish  Synagogue. 

If  all  stages  of  kosher  winemaking  are  approved  on 
inspection  by  the  supervising  Rabbi,  his  hechsher  or  seal, 
inscribed  in  Hebrew  and  signed  by  the  controlling  Rabbi, 
is  placed  on  the  bottle  or  bung  of  the  cask. 

The  storage  place  of  kosher  wines  is  usually  a  place 
set  aside  in  the  winery  under  the  lock  and  key  of  the 
Rabbi.  Kosher  wine  is  always  in  use.  It  may  be  red  or 
white,  but  must  not  be  mixed,  and  it  must  be  sound  and 
sweet.  Like  altar  wine  it  must  not  be  acetic  or  contain  lees 
material.  Kosher  wine  is  always  grape  wine  and  the  usual 
varieties  which  are  made  kosher  include  port,  sherry, 
muscatel,  Tokay,  and  others.  Recently  champagne  has 
been  produced  and  made  kosher  for  Passover  use.  The  first 
kosher  champagne  was  made  by  the  fermented-in-bulk 
(Charmat)  process.  Kosher  brandy  has  been  used  for  a 
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number  of  years.  It  must  be  a  product  distilled  only  from 
pure  grape  wine. 

There  are  many  more  ceremonial  and  religious  uses  of 
kosher  wine  than  occasion  the  use  of  wine  in  the  Christian 
churches.  Janet  Conradi  explains  some  of  these  in  detail 
in  an  interesting  article  on  the  use  of  kosher  wine.  It  is 
'  used  metaphorically  and  represents  the  essence  of  good¬ 
ness.  The  Torah,  Israel,  the  Messiah,  the  righteous,  all  are 
compared  to  wine.”  Every  Friday  night  in  the  orthodox 
Jewish  home,  on  the  Sabbath  eve,  the  kadush  ceremony 
will  be  said  over  a  cup  of  wine.  The  habdalah  service  with 
the  overflowing  goblet  and  the  drinking  of  the  wine  which 
extinguishes  the  burning  taper;  the  Passover  holidays,  in 
memory  of  Israel’s  exodus  from  Egypt;  the  Jewish  mar¬ 
riage  ceremony;  the  circumcision  and  the  naming  of  the 
infant;  the  cup  of  benediction;  the  various  feast  days 
such  as  Rosh  Hashonah,  Pentecost,  the  feast  of  the  Taber¬ 
nacles,  Succoth,  and  after  Yom  Kippur,  are  important 
religious  occasions  in  Jewish  life  and  involve  the  cere¬ 
monial  use  of  wine. 

Dry  table  wine  has  its  natural  alcohol,  but  sweet  wine, 
in  order  to  be  preserved,  must  contain  enough  alcohol  to 
keep  sweet.  It  is  fervently  hoped  by  all  those  in  the  wine 
industry  that  wine  shall  never  be  a  product  in  which  t lie 
alcohol  content  is  of  chief  interest.  In  the  case  of  wine, 
let  us  use  it  in  the  way  that  it  will  do  us  all  the  most 
good — not  for  the  purpose  of  intoxication  but  in  the  spirit 
of  the  Christ:  ’'This  cup  (of  wine)  is  the  new  covenant 
in  my  blood.  This  do,  as  often  as  you  drink  it  in  memory 

of  me.” 
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GRAPES  FOR  THE  WORLD’S 
WINEMAKING 


During  the  long  era  of  the  Roman  Empire,  grape¬ 
growing  was  one  of  the  most  important  agricultural  pur¬ 
suits.  From  various  parts  of  their  realm  the  Romans 
gathered  grape  vine  specimens  which  they  cultivated, 
improved,  and  distributed  to  all  parts  of  Europe  and  to 
nearby  parts  of  Asia  and  Africa  from  whence  they 
eventually  spread  to  all  sections  of  the  world,  including 
America.  .It  has  been  firmly  established  that  their  species 
was  Vitis  vinifera.  From  the  earliest  days  of  our  Ameri¬ 
can  colonization  up  to  the  present  time,  efforts  have  been 
made  to  introduce  this  species  on  the  eastern  seaboard. 
These  efforts  have  been  without  any  sustained  success 
because  of  the  extremes  of  climate,  and  the  vinifera’ s  sus¬ 
ceptibility  to  phylloxera,  other  insects,  and  plant  diseases. 
Eastern  experiment  stations  and  some  private  eastern 
growers,  however,  have  grown  Golden  Chasselas,  Petite 
Sirah,  some  Muscat  varieties,  Zinfandel  and  others  with 
fair  results.  On  the  other  hand,  California  grows  vinifera 
almost  exclusively,  although  Concord,  Elvira,  Catawba 

and  other  labrusca  varieties  of  grapes  are  grown  in  a  small 
way. 

The  varieties  of  the  Vitis  vinifera  species  of  grapes 
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vary  a  great  deal  more  in  size,  shape,  color,  flavor,  odor 
and  taste  than  those  of  any  other  grape  species.  Through 
the  tireless  efforts  of  the  botanist,  horticulturist,  and  am- 
pelographist,  there  are  well  over  6,000  varieties  of  vinifera 
which  have  been  named,  defined  and  cultivated.  Of  the 
cultivated  grapes  of  the  world  90  percent  are  pure  Vitis 
vinifera.  Almost  all  the  others  have  been  derived  from 
the  wild  species  of  American  grapes:  labrusca  and  others 
or  crosses  between  them  and  vitiifera. 

France  was  one  of  the  first  countries  to  develop  new 
varieties  and  to  foster  resistance  to  disease  through  seedlings 
and  hybridization.  Now  this  intensive  work  is  being  con¬ 
ducted  at  Federal  and  state  experiment  stations  of  the 
United  States  and  in  many  parts  of  the  world.  Hybridiza¬ 
tion  is  the  crossing  of  live  varieties  from  different  species 
or  even  the  same  species.  For  instance,  the  Campbell  Early 
is  a  cross  between  a  vinifera  species  and  labrusca.  Seedling 
is  merely  the  planting  of  the  self-fertilized  plant. 
Occasionally  a  satisfactory  new  variety  occurs.  Nearly 
all  of  the  best  eastern  labrusca  varieties  are  of  this  kind, 
including  the  Delaware,  Catawba,  and  Concord. 

The  principal  difference  between  the  great  species, 
Vitis  vinifera ,  and  the  next  commercially  important 
species,  the  Vitis  labrusca ,  is  that  the  skins  of  the  former 
species  adhere  to  the  flesh,  and  are  tender  and  edible,  but 
the  labrusca  grapes  are  "slip  skins.”  (The  skins  which 
separate  easily  from  the  flesh  or  pulp  are  tough  and  are 
rarely  eaten) .  The  labrusca  varieties  are  also  much  hardier. 
To  go  into  all  the  details  concerning  these  two  important 
grape  species  and  the  lesser  species,  their  individual  varie¬ 
ties  and  hybrids,  would  require  a  number  of  volumes.  In 
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our  discussion  we  will  mention  the  most  important  varie¬ 
ties  of  the  species  which  comprise  in  volume  more  than 
95  per  cent  of  the  grapes  used  for  the  world’s  commercial 
winemaking. 

The  Vitis  vinifera ,  if  we  include  the  common  raisin 
grapes,  have  a  much  higher  sugar  content  than  the 
labrusca,  but  if  we  compare  only  the  wine  grapes  of  the 
two  species  there  is  usually  only  a  small  difference  of  one 
to  two  degress  Balling  in  favor  of  the  vinifera.  Table 
grapes  rarely  attain  as  high  a  Balling  degree  as  the  common 
wine  varieties.  Among  the  leading  medium  or  medium- 
small  black  grapes  of  California,  from  which  is  produced 
the  bulk  of  their  red  wine  (and  some  white  wine) ,  includ¬ 
ing  the  Zinfandel,  Carignane,  Cabernet,  Grenache,  Mataro, 
Mission,  Pinot  Noir,  Petite  Sirah,  Alicanti  Bouchet  and 
others,  there  is  so  little  difference  in  the  appearance  of  the 
individual  grapes,  that  in  order  to  identify  them  even  the 
local  wineman  will  sometimes  stop  to  ponder.  The  varie¬ 
ties  of  the  labrusca  species  seem  more  distinctly  individual 
and  more  easily  distinguishable  from  each  other.  In  Calif¬ 
ornia,  the  bulk  winemaker  depends  on  a  great  number 
of  black  grapes  and  few  whites.  Northern  New  York  is 
next  in  number  of  grapes  used  for  wine  but  with  more 
white  grapes  than  black.  Ohio  follows  with  the  Catawba, 
Delaware,  Niagara,  the  leading  whites;  and  the  Ives, 
Clinton  and  Concord  furnishing  most  of  the  black  grapes. 

The  Principal  Grapes  Used  for  the  World’s  Wines— All 
Grown  to  Some  Extent  in  the  United  States 

Aleatico  (Italy)  used  for  Vin  Santo,  reddish  black,  muscat 
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flavor,  low  acid,  oiten  partially  dried  to  increase  sugar  to 
make  sweet  wine;  an  exceedingly  old  variety. 

Alicante  Bouschet  (Spain)  black  grape  with  red  juice. 
Vines  are  brightly  colored  in  summer,  produce  highly 
colored  red  wine,  but  the  coloring  matter  is  unstable. 
Although  this  wine  grape  is  a  popular  shipping  grape,  it 
is  the  least  desirable  of  winemaking  varieties. 

Aramon  (southern  France)  red  to  black,  large  berries, 
low  acid  content. 

Barbera  (Italy)  black  grape,  high  acid,  heavy  body. 
Grown  extensively  in  northern  Italy  for  Barbera  wine. 
Black  Hamburg  (Germany)  table  grape,  black,  low  color, 
low  acid,  and  poor  flavor. 

Black  Prince  (Rose  of  Peru)  table  grape,  black,  low  acid, 
and  color. 

Boal  Madeira  (Island  of  Madeira)  yellowish  green,  one  of 
best  grapes  grown  for  Madeira  wines. 

Burger  (Hungary)  is  among  the  most  extensively  grown 
white  grapes  in  California.  Its  source  is  uncertain,  it  has 
no  particular  flavor,  very  low  acid  content  and  adds 
nothing  but  lightness  in  blending.  It  is  also  one  of  the  most 
extensively  grown  winemaking  grapes  of  Europe. 
Cabernet  Sauvignon  (France)  gives  to  French  clarets 
character  and  flavor.  It  is  a  small,  round,  tough-skinned 
black  grape  that  is  the  best  known  for  red  wine. 
Carignane  (Pyrenees  of  southern  France  and  Algeria) 
black,  thick-skinned;  one  of  their  most  important  grapes; 
over  20,000  acres  planted  1920-30  in  California,  low  color 
and  acids.  It  is  the  second  in  quantity  grown  for  wine 
in  California. 
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Zatarratto  (western  Italy)  greenish  yellow,  thick  tough 
tkin,  neutral  in  character,  useful  for  blending. 

Zharbono  (France  or  Italy)  black,  late  ripener,  low  acid 
n  warm  zones. 

Zhardonnay  (France)  white  variety  of  Pinot,  source  of  a 
:amous  white  Burgundy,  best  in  cool  climates. 

Zbasselas  Dore  (France)  leading  white  table  grape  of 
^rance,  little  used  for  making  wine  there,  low  acid  content. 
Zornicbon  (Olivett  Noire  France)  black  table  grape,  poor 
ugar,  color,  acid,  and  flavor;  used  for  distilling  material  in 
vineries.  This  large  ellipsoidal  elongated  grape  is  slowly 
>n  its  way  out  of  cultivation  in  California. 
emperor  (France)  white  late  ripening  table  grape,  low 
falling  juice  (below  21  ) .  Surplus  and  culls  from  packing 
iouses  are  used  for  distilling  material.  Ninety  per  cent  of 
hese  grapes  are  grown  in  the  east  side  of  the  San  Joaquin 
ralley  in  Tulare  and  Fresno  counties. 

'eher  SzaS°s  (Hungary)  white,  very  vigorous  and  large 
♦roducer,  low  acid  and  flavor,  used  for  sherry  but  inferior 
o  the  Palomino. 


•Unite  Tokay  (Morocco)  white,  or  red,  one  of  California’s 

-•ading  table  grapes,  very  vigorous  and  productive,  has 

normous  vines  and  bunches,  grows  best  in  Lodi  area.  It 

inds  its  way  into  dessert  wines  and  distilling  material. 

oik  Blanche  (France)  white,  one  of  the  principal  cognac 

rapes,  good  acid  content-used  for  white  wine  and  some 
^alitorma  champagne. 


rench  Colombard  (France)  white,  high  acid 
or  cognac  and  white  dry  wine. 

reSta  (Italy)  Hack,  medium  high  acid  red 


grape  used 
wine  grape 
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grown  extensively  in  Piedmont  and  more  productive  than 
their  Nebbiolo. 

Gamay  (France)  black  grape  widely  distributed  in 
France,  principal  red  wine  grape  in  Beaujolais  region,  but 
second  in  importance  in  Burgundy  and  other  French  areas. 
Grand  Noir  (south  France)  one  of  the  few  black  grapes 
producing  colored  juice,  others  being  Alicante  (Bouschet 
and  Ganzin)  and  Petit  Bouschet  (origin  southern  France) . 
Gray  Riesling,  white  grape  with  heavy  bloom,  mildly 
spicy,  poor  for  table  wine. 

Green  Hungarian  (Hungary)  a  vigorous  and  productive 
white  grape,  used  to  add  bulk,  ranks  below  Palomino  for 
sherry. 

Furmint  (Hungary)  a  white  grape  containing  a  larg^ 
amount  of  sugar,  and  the  basic  grape  for  the  "Tokay”  of 
Hungary.  It  usually  produces  a  light  wine  which  may 
have  over  14  per  cent  alcohol  and  even  a  quantity  of 
residual  sugar.  It  grows  in  the  environs  of  the  town  of 
Tokay,  from  whence  it  obtains  its  name. 

Grenache  (Spain  and  France)  a  smallish  to  medium-size 
black  grape  also  grown  extensively  in  California,  vigorous 
and  productive,  grown  for  wine  in  parts  of  France.  Used 
largely  for  port  wine  in  California,  where  it  grows  best  in 
the  state’s  hot  regions. 

Grignolmo  (Italy)  high  tannin,  fair  acid,  poor  color,  use¬ 
ful  for  pink  table  wine. 

Malaga  (south  France)  white,  up  to  1930  was  California’s 
leading  table  grape,  has  been  used  as  sherry  and  distilling 

material. 

Malvasia  Bianca  (Madeira  and  Italy)  a  mid-season,  white, 
muscat-flavored  variety,  thick  skinned  and  of  higher  acid 
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content  than  the  Muscat  Canelli  and  Orange  Muscat,  and 
is  considered  better  for  wine  than  the  Muscat  of  Alex¬ 
andria. 

Mataro,  a  black,  medium-sized  spherical  grape  of  Spanish 
origin;  grows  best  in  the  south  coastal  areas;  of  value  for 
bulk  wines. 

Mission  (black)  was  the  first  Vitis  vinifera  grape  planted 
in  California  and  remains  about  fourth  in  number  for 
black  wine  grapes  still  growing.  It  grows  vigorously  and 
produces  large  crops.  It  has  a  glorious  Church  history  and, 
although  shamefully  criticized  by  some,  is  still  rated  a 
good  grape  for  sherry  and  unexcelled  for  angelica.  There 
were  no  complaints  recorded  by  those  who  first  dedicated 
it  for  sacred  rites.  Its  vines,  two  centuries  old,  still  grow 
and  bear  grapes  in  Mexico  and  in  some  parts  of  southern 
California.  The  vines  may  be  150  years  old.  It  is  still 
being  planted  to  a  considerable  extent  in  California. 
Muscat  Canelli  (Italy)  white,  used  in  Italy  for  Asti  Spu- 
manti  (Italian  sparkling  wine)  production  and  for  the 
best  French  muscatel  wines.  It  is  the  best  of  the  Muscat 
varieties  but  is  a  small  producer. 

Muscat  Hamburg  (probably  from  England  or  Belgium)  a 
black  variety  of  Muscat,  used  as  a  table  grape,  satisfactory 
for  dessert  wine  but  inferior  to  Alexandria,  Canelli, 
Orange  and  Aleatico. 

Ncbbiolo  (Italy)  black  grape,  oldest,  best  and  most  impor¬ 
tant  in  1  icdmont  of  Italy,  poor  color,  acid  lower  than 
Italian  Barbera. 

Orange  Muscat  (white)  rich  in  muscat  flavor,  better  for 
wine  than  Alexandria  but  not  as  good  as  Muscat  Canelli. 
Muscat  of  Alexandria  (Egypt  and  Spain)  white,  used  on 
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a  large  scale  in  California  for  muscatel  wine,  and  for  large 
raisins,  more  productive  than  Muscat  Canelli,  but  equalled 
by  orange  Muscat.  This  grape  is  grown  extensively  in  San 
Joaquin  valley  and  warmer  parts  of  the  Sacramento 
valley. 

Palomino  (Spain)  a  white,  medium-size  grape  widely 
grown  in  California  (also  known  as  Napa  Golden  Chas- 
selas)  noted  for  its  great  vigor  and  productiveness.  It  is 
the  principal  sherry  grape  of  Spain  and  California,  pro¬ 
duced  either  by  film  or  by  baking.  It  thrives  in  nearly  all 
of  the  wine-grape  producing  areas  of  the  state. 

Petite  Sirab  (obscure  origin)  is  a  medium-size  black 
grape  valuable  for  dry  red  wine.  Its  skin  has  a  great  deal 
of  color  which  is  more  stable  than  that  of  the  Bouschets. 
It  grows  best  in  the  north  coast  regions. 

Pinot  Blanc  (France)  source  of  famous  French  chablis 
wine.  It  is  often  referred  to  as  the  white  Burgundy  grape. 
Pinot  Noir  (France)  source  of  the  great  red  Burgundy 
wine  of  France  and  red  wines  of  outstanding  quality  else¬ 
where  when  grown  in  suitable  locations  and  properly 
harvested  and  vinified.  This  is  the  principal  variety  of 
grape  used  in  the  Champagne  districts  of  France  for 
champagne;  only  its  pure  white  juice  is  utilized  for  this 
purpose. 

Red  Malaga  (or  Molinera)  (Spain)  a  table  grape,  low 
acid,  neutral  juice,  used  for  sherry  and  distilling  material. 
Red  Trammer  (Germany)  used  in  Germany  and  Alsace 
for  white,  dry  wines.  Grows  best  in  cool  regions. 

Ribier  (Alphonse  Lavallee)  (France)  principal  black 
table  grape,  large,  poor  in  color,  sugar  and  acids,  used  in 
the  California  wineries  as  distilling  material.  It  grows 
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best  in  the  warm  middle  and  upper  San  Joaquin  valley. 
St.  Emilion  (France)  also  known  as  Trebbiano,  and  Ungi 
Blanc.  It  is  a  cognac  grape  and  is  also  an  important  grape 
in  Italy  and  Algeria. 

Salvador  (France)  a  black  grape  known  for  its  intense 
coloring  power.  It  is  often  used  in  blending  to  furnish 
color. 

Sauvignon  Blanc  (France)  a  small  spherical  white  grape 
of  fair  acidity,  high  sugar,  and  distinctive  flavor.  It  is, 
next  to  Semilion,  the  most  important  grape  for  sauternes. 
Although  of  high  quality,  its  use  is  limited  in  California. 
Used  for  graves  in  France. 

Sauvignon  Vert  (Muscadelle)  (France)  a  medium-small, 
short,  ellipsoidal  white  grape  widely  distributed  in  Cali¬ 
fornia,  very  low  in  acidity.  One  of  the  poorest  of  the  com¬ 
mon  wine  grapes,  but  is  satisfactory  for  angelica  and 
sherry  though  inferior  for  that  purpose  to  Semilion  and 
Sauvignon  Blanc. 


Semilion  (France)  most  important  white  grape  of  French 
sauteines,  also  used  for  graves.  It  is  one  of  the  truly  fine 
wine  grapes  of  the  world.  It  does  well  in  parts  of  Calif¬ 
ornia.  Because  of  the  dryness  of  California’s  climate  this 
grape  does  not  develop  Botritis  cinerea  as  in  France. 
Sylvander  (Germany)  a  white  grape  also  known  as 

ranken  Riesling  ranks  second  (next  to  white  Riesling) 
ior  fine  white  wines. 

Thompson  Seedless  (Persia  and  Asia  Minor)  primarily  a 
taisin  grape,  it  is  a  small  white  grape.  Introduced  into 
California  by  William  Thompson.  California's  most  ex- 

one ‘th  rydP  Fn  I8"31*6  (ab°Ut  20°’000  acres> «  more  Aan 
h  d  of  all  the  grapes  of  California  are  Thompsons- 
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a  tremendous  bearer;  fruit  reaching  winery  may  come 
from  packing  house  culls,  and  surplus.  The  wine  is  neutral 
and  does  not  have  a  distinctive  character.  Used  for  some 
sherry  and  for  distilling  material.  It  furnishes  about  8  5 
per  cent  of  California’s  raisins. 

Tinta  Amarella  (Portugal)  black  medium-size  grape, 
gives  a  good  color  and  flavor  to  port  wines. 

Tinta  Madeira  (Portugal  or  Madeira)  a  black  grape  which 
derives  its  name  from  its  coloring  power  and  its  source, 
although  it  is  more  important  to  Portugal.  More  pro¬ 
ductive  than  Amarella  and  Cao  for  red  dessert  wine.  It 
is  one  of  the  best 

Tinta  Cao  (Portugal)  a  black,  small,  low  acid  grape  used 
for  port  wine  in  Portugal.  Tests  have  indicated  its 
superiority  to  Carignane  and  Alicante  Bouschet  for  port 
in  California. 

Tokay  (Algeria)  is  mostly  grown  near  Lodi.  Once  the 
leading  table  grape,  it  has  become  second  to  Thompson 
seedless  because  of  the  latter’s  lack  of  seeds.  The  Tokay  is 
noted  for  its  lovely  red  color  and  its  excellent  keeping  and 
shipping  properties. 

Trousseau  (Portugal)  where  this  black  grape  is  prob¬ 
ably  known  as  Bastardo,  it  is  one  of  the  four  most  exten¬ 
sively  planted  grapes  for  port  wine.  It  is  also  cultivated 
extensively  in  the  Jura  wine  region  of  France.  It  is  inferior 
to  Tinta  Madeira  and  Tinta  Cao  in  color. 

V  aide  pen  as  (Spain)  this  black  grape  ranks  with  the  most 
vigorous  and  productive  of  grape  varieties  used  for  table 
wines.  It  produces  standard  quality  bulk  red  wines. 
Vcrdelho  (Madeira)  a  small  white  grape  which  is  culti¬ 
vated  extensively  on  the  island,  but  only  to  a  small  extent 
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in  California,  where  it  has  shown  promise  as  a  sherry  grape 
and  for  angelica. 

White  Riesling  (Germany)  is  also  known  as  the  Johannis- 
berger;  the  most  noted  white  dry  wine  variety  and  the 
most  widely  cultivated  grape  in  the  north  wine  countries 
of  the  Rhine  and  Moselle.  It  grows  in  northern  California, 
the  Pacific  Northwest  and  in  some  eastern  states.  In 
Europe  it  is  considered  to  be  the  German,  Alsatian  and 
Hungarian  equivalent  of  Pinot  Blanc.  The  grape  is  of 
medium-size,  spherical,  greenish-yellow,  speckled  with 
russet  dots  and  grows  best  in  the  colder  portions  of 
California. 

Zinfandel ,  a  black  grape  brought  into  California  with  one 
of  the  earliest  importations  of  cuttings  after  the  Mission 
period,  but  whose  exact  origin  is  lost;  its  wine  possesses  a 
raspberry-like  flavor.  .It  is  the  most  widely  cultivated 
wine  grape  in  California,  and  its  presence  there  in  about 
1862  is  attributed  to  Agoston  Haraszthy. 

There  is  an  average  of  about  15,000  acres  of  grape 
planting  each  year  in  California.  At  present  about  80 
per  cent  of  wine  grapes  of  California  are  black. 

Included  in  the  alphabetical  list  of  the  more  common 
rin  if  era  grapes,  all  of  which  are  grown  in  the  United 
States  (practically  all  in  California)  are  all  the  principal 
grapes  of  the  world  used  for  wine.  There  are  twelve  or 
more  from  France,  eight  or  more  from  Italy,  six  or  more 
from  Spain,  four  from  Portugal,  and  three  each  or  more 
from  Madeira  and  Germany.  There  are  about  the  same 
number  of  reds  as  whites,  but  the  table  grapes  sometimes 
used  for  wine  give  the  edge  to  the  whites.  The  estimated 
larm  value  of  a  typical  grape  crop  of  California  was 
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almost  one-quarter  of  a  billion  dollars.  The  yield  was 
almost  3  million  tons,  which  included  611,000  tons  of 
wine  variety  grapes,  542,000  tons  of  table  varieties 
(Malaga,  Emperor,  Tokay,  Ribier),  and  728,000  tons  of 
raisin  variety  grapes  (Thompson  Seedless,  Muscats) .  These 
were  grown  on  about  500,000  acres  of  which  169,000 
acres  were  wine  grapes,  79,740  acres  of  table  varieties,  and 
about  246,000  acres  of  raisin  varieties. 

The  grapes  grown  for  wine  in  New  York  State,  Ohio, 
Michigan  and  Canada,  and  to  some  extent  in  the  Pacific 
Northwest  are  generally  considered  to  be  of  the  Vitis 
labrusca  (American)  species.  The  Concord,  Niagara, 
Worden,  Moore’s  Early,  Lucile,  Wyoming  Red,  and  others 
are,  it  is  claimed,  pure  labrusca  types;  the  Catawba,  Diana, 
Dutchess,  Eumelan,  Ives  and  others  as  mostly  labrusca ; 
and  the  Delaware,  Norton,  Clinton,  Elvira  and  some 
others  as  originating  from  another  wild  American  species 
but  may  be  partly  of  the  labrusca  strain  or  a  similar 
American  species.  To  avoid  complicating  the  subject,  all 
of  the  native  American  grapes,  such  as  will  be  described 
later,  are  generally  referred  to  for  practical  purposes  as 
belonging  to  the  Vitis  labrusca  group. 

The  Scuppernong  (white  or  bronze)  and  other  mem¬ 
bers  of  the  Muscadine  family,  some  of  which  may  be 
black,  are  grown  abundantly  and  mostly  wild  in  the 
southern  states,  and  are  of  the  wild  American  species, 
Vitis  rotouudifola.  They  usually  have  very  small  bunches 
and  often  occur  in  ones  or  twos.  The  berries  are  large, 
round,  and  have  tough  skins  which  adhere  strongly  to  the 
tough  pulp.  When  they  ripen  they  fall  one  by  one.  They 
cannot  be  easily  grafted.  They  are  very  hardy,  long  lived, 
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and  are  not  attacked  by  diseases  to  the  extent  of  other 
species.  They  are  usually  low  in  sugar  and  when  ripe  have 
fairly  low  acids  and  a  very  rich  character,  odor,  and  flavor. 
The  juice  of  all  varieties  is  light,  colorless,  or  of  a  green¬ 
ish  or  yellowish  tinge.  They  are  used  as  a  table  grape,  but 
more  for  home  and  commercial  wine,  in  Georgia  and  other 
states.  Vineyards  are  being  started  in  all  of  the  south  for 
this  oldest,  but  until  recently,  relatively  unappreciated 
grape  species  for  wine  or  table.  The  oldest  record  of  wine¬ 
making  in  America  was  from  the  Muscadines  of  Florida 
in  1 565. 

One  of  the  earliest  of  the  eastern  or  American  grapes 
used  for  commercial  winemaking  was  the  "Cape”  which 
John  Alexander  found  growing  wild  in  Pennsylvania. 
This  Cape  or  Alexander  grape  was  first  used  for  wine  in 
Ohio  but  was  soon  replaced  by  the  Catawba.  The  Cape, 
so  important  in  the  year  1800,  seems  to  have  gone  com¬ 
pletely  out  of  cultivation. 

Catawba ,  a  large  red  grape  with  colorless  juice  for  white 
wine,  champagne,  and  dessert  wine,  was  introduced  by 
John  Adlum  in  1823.  It  was  found  growing  originally 
on  the  banks  of  the  Catawba  River  in  North  Carolina.  It 
is  one  of  the  most  important  wine  grapes  of  northern  Ohio 
and  New  York  State.  It  is  a  late  ripening  grape  which, 

unless  grown  in  proximity  to  the  lakes,  finds  this  area  too 
cold  for  ripening. 

Concord  is  the  most  widely  grown  of  all  American 
grapes,  very  hardy  and  can  endure  cold  weather.  It  was 
introduced  by  E.  W.  Bull  in  1849.  It  is  the  principal 
grape  or  table  and  wine  in  our  most  northern  wine 
latitudes  but  is  deficient  in  sugar.  In  the  northern  states 
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away  from  the  lakes  bordering  Canada  it  is  about  the  only 
grape  that  can  be  grown  for  wine.  It  is  the  source  of 
practically  all  of  the  grape  juice  of  America. 

Delaware  is  the  most  desirable  of  the  native  American 
grapes.  It  is  a  small,  red,  very  sweet  grape  upon  which  birds 
delight  to  feed  in  the  vineyards.  It  is  one  of  the  highest 
priced  grapes  grown.  It  originated  before  1849  in  New 
Jersey,  but  was  first  distributed  from  Delaware,  Ohio. 
Diana  is  a  seedling  of  Catawba,  having  more  juice,  lighter 
color,  and  ripens  earlier.  Because  of  its  weak  bearing  and 
tenderness  to  cold  it  is  not  considered  valuable  in  the 
northern  commercial  vineyards.  According  to  Hedrick, 
the  Iona,  Dutchess,  and  Diana  are  the  three  best  grapes 
for  white  wines. 

Dutchess  is  a  white  wine  grape  of  distinctive  flavor  and 
high  quality.  A.  J.  Caywood  originated  it  from  a  white 
Concord  seedling  fertilized  by  Delaware. 

Elvira  is  a  white  wine  grape  valuable  for  blending.  Low 
in  sugar  and  deficient  in  acid  for  a  labrusca  strain — intro¬ 
duced  by  Jacob  Rommel  of  Missouri  in  1869.  Some  are 
grown  in  southern  California  for  use  in  California  cham¬ 
pagne.  It  was  developed  for  New  York  State  wine. 
Eumelan  is  a  black  grape,  tender  and  juicy,  rich  in  flavor. 
Fredonia  is  an  early  ripening,  large,  round  black  grape  with 
thick,  tough  skin.  It  was  developed  by  the  Geneva 
Experiment  Station. 

Isabella  is  a  large,  round,  black  grape.  It  is  one  of  Ameri¬ 
ca’s  earliest  grapes,  introduced  in  1816  by  William  Prince 
of  New  York.  Used  in  Ohio  and  New  York  in  the  earliest 
American  commercial  wines. 

Island  Belle  is  used  to  a  large  extent  in  the  Puget  Sound  area 
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of  Washington  State.  It  is  a  black  hardy  grape,  larger 
and  more  satisfactory  than  the  Concord  which  also  grows 
in  this  region. 

In  the  vineyards  of  the  Puget  Sound  section  and  east 
of  the  Cascades  is  also  grown  Campbell’s  Early  which  is 
similar  if  not  identical  to  the  Island  Belle. 

Moore’s  Diamond  is  a  hardy  white  wine  grape  which  was 
originated  by  Jacob  Moore  from  the  Concord  fertilized 
by  Iona. 

Niagara  is  the  leading  labrusca  white  grape.  It  is  not  as 
hardy  as  the  Concord.  It  is  fairly  vigorous  and  productive, 
with  a  rich  flavor.  It  resulted  from  a  Concord  fertilized 
by  another  labrusca  variety. 

Norton  is  a  very  productive,  small  black  grape,  of  spicy 
flavor.  It  was  introduced  in  1830  by  Dr.  Norton.  It  does 
not  ripen  well  in  the  northern  states,  and  was  once  grown 
for  wine  in  Virginia  and  more  central  states. 

There  are  a  number  of  items  of  authentic  history 
which  record  the  production  and  sale  of  wine  made  from 
the  Scuppernong  grape  before  the  western  and  eastern 
pioneer  wine  men,  Vinges,  Haraszthy  and  Longworth, 
were  even  heard  of.  In  1  5  65,  Hawkins,  in  relieving  the 
French  at  Fort  Caroline,  Florida,  found  20  hogsheads  of 
wine  (Scuppernong)  and  there  are  instances  recorded 
where  Scuppernong  wine  was  used  as  a  medium  of 
exchange  about  that  time. 

There  are  quite  a  number  of  other  American  grape 
species  but  they  are  not  commercially  important  in  actual 
winemaking.  However,  they  do  play  a  part  in  other  ways, 
borne  of  these  lesser  grape  vines  are  the  Vitis  riparia ,  the 
river  bank  grape,  the  Vitis  aestivalis ,  the  summer  grape 
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the  V  it  is  rupcstris,  the  sand  grape,  the  Vitis  berlandieri , 
the  Spanish  grape,  or  the  winter  grape;  and  there  are  a 
number  of  other  species  even  rarer.  All  of  these  wild 
grape  species  mentioned  have  been  used  for  grafting  pur¬ 
poses  in  order  to  produce  phylloxera-resistant  roots  and 
disease-resisting  grape  vine  stock  and  for  producing 
hybrids. 
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The  varieties  of  wine  are  almost  as  innumerable  as 
nature,  coupled  with  human  ingenuity,  could  possibly 
make  them.  The  seeming  complexities  are,  however, 
details  within  the  following  broader  methods  of  identi¬ 
fication. 

(a)  Identification  by  General  Class  Characteristics 
General  class  characteristics  are  readily  identifiable  by 
tests  of  the  finished  product.  These  may  be  made  in  the 
laboratory  by  chemical  and  physical  analyses,  or  they  may 
be  made  organoleptically,  /.  e .,  by  application  of  the  senses 
of  sight,  taste,  and  smell.  The  first  method  is  usually  used 
as  a  control  device  in  actual  production  and  also  to  assist 
m  the  detection  and  prosecution  of  the  grosser  forms  of 
adulteration.  The  latter  method  is  the  customary  way  of 
evaluating  wine  among  the  trade  and  by  consumers. 
When  employed  by  an  expert  with  a  sensitive  palate, 
extensive  experience  in  the  comparison  of  wines,  and  a 
well-trained  taste  memory,  the  organoleptic  method  has 
even,  been  recognized  as  evidence  in  criminal  and  civil 
courts,  particularly  in  Europe.  The  two  methods  supple¬ 
ment  each  other,  are  not  in  conflict,  and  are  frequently 
combined.  The  former  naturally  applies  only  to  detection 
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of  matter  analytically  measurable  and  has  the  advantage  of 
presenting  comparative  conclusions  in  relatively  exact 
terms.  The  latter  evaluates  factors  that  cannot  be  detected 
by  analysis,  as  well  as  those  that  can,  but  does  not  express 
comparative  conclusions  with  exactness. 

The  general  class  characteristics  of  a  wine  are  estab¬ 
lished  by  its  color,  by  its  relative  sweetness  and  alcohol 
content,  by  its  effervescence  or  noneffervescence,  and  by 
its  conformity  or  nonconformity  to  accepted  standards. 

Color. — Grape  wines  are  either  red  or  white  or,  in 
certain  cases,  a  combination  of  the  two,  known  as  rose 
or  pink. 

The  red  color  of  grapes  is  attributable  to  anthocyanin, 
a  pigment  in  the  skins  of  the  purple  or  red  varieties.  When 
the  skins  of  the  freshly  crushed  grapes  are  permitted  to 
remain  with  the  juice  during  the  first  period  of  fermenta¬ 
tion,  the  alcohol  of  fermentation  draws  the  pigment  out. 
The  degree  of  color  obtained  depends  on  the  length  of 
contact  with  the  newly  fermented  juice  and  on  the  quan¬ 
tity  of  available  color  in  the  skins  of  the  particular 
variety.  Varieties  excellent  in  all  characteristics  except 
color  are  often  blended  with  other  varieties  having  strong 
pigmentation  in  order  to  insure  uniformity  in  this  respect. 

White  wines  are  those  which  contain  no  red  coloring 
matter.  This  is  effected  either  by  pressing  off  the  juice  of 
dark-skinned  grapes  and  fermenting  the  grapes  without 
contact  with  the  skins,  or  by  using  white-skinned  grapes. 
While  called  white,  neither  the  wine  nor  its  original  juice 
is  ever  actually  water-white,  but  varies  from  a  pale  straw 
color  to  gold  or  pale  green,  or,  when  given  certain  treat¬ 
ment  as  in  the  case  of  sherries,  to  a  light  or  deep  amber. 
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Red  wines  vary  considerably  in  their  power  to  retain 
their  pigment,  depending  on  the  particular  variety  of 
grape  used  and  upon  the  length  of  storage  in  cask  or 
bottle.  "Tawny  port”  is  an  example  of  a  wine  that  has 
"cast”  part  of  its  original  ruby  hue.  Some  wines  made  of 
the  skins  of  grapes  ill  adapted  for  red  wine,  may  assume 
a  pale  amber  color  in  a  relatively  short  time.  Pink  or  rose 
wines  are  a  combination  of  red  and  white  made  either  by 
leaving  the  purple  skin  in  the  fermenters  for  only  a  short 
period  or  by  blending  white  wines  with  a  small  proportion 
of  red;  these  have  achieved  some  popularity  for  "pink 
champagne”  (known  to  the  French  as  oeil  de  Perdrix) , 
and  also  for  light  still  table  wine. 

Sweetness  and  Alcohol  Content . — Wines  may  be  either 
dry”(i.  e.,  containing  little  or  no  unfermented  residual 
sugars),  or  "sweet.” 

Since  fermentation  uses  up  the  grape  sugars,  the 
former  class  comprises  wines  in  which  fermentation  has 
been  completed  or  practically  completed  and  which  con¬ 
tains  all  the  natural  alcohol  of  which  the  particular  grape 
is  potentially  capable;  as  has  been  shown,  this  alcohol  may 
range  from  7  per  cent  to  as  much  as  16  per  cent  by 

volume,  but  is  usually  between  12  per  cent  and  14  per  cent 
by  volume. 


Sweet  wines,  then,  are  the  result  either  of  partial  fer¬ 
mentation  only  or  of  complete  fermentation  coupled  with 
the  addition  of  unfermented  juice  or  unfermented  con¬ 
densed  juice  Where  no  wine  spirits  are  added,  the  alcohol 
of  the  finished  product  will  (because  grapes  somewhat 
sweeter  than  those  employed  for  dry  wines  were  used)  be 
about  11  to  14  per  cent  by  volume  with  about  2  per  cent 
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to  more  than  4  per  cent  of  unfermented  sugar,  as  in  the 
case  of  the  slightly  sweet  and  sweet  sauternes. 

Where  the  alcohol  and  sugar  contents  are  both  high, 
usually  there  has  been  a  partial  addition  of  wine  spirits 
for  the  purpose  of  retaining  a  portion  of  the  grape  sugars 
in  an  unfermented  form,  and  there  may  also  have  been  a 
further  addition  of  unfermented  juice  or  of  unfermented 
condensed  grape  juice  to  increase  the  unfermented  residual 
sugar  content.  Such  products,  ports  and  sherries,  for  ex¬ 
ample,  may  be  relatively  dry  or  relatively  sweet,  although 
in  all  cases  they  contain  some  residual  grape  sugar.  The 
alcoholic  range  of  this  third  group  of  products  is  usually 
between  19  and  21  per  cent  by  volume. 

It  is  thus  impossible  to  adequately  describe  a  wine  by 
the  simple  statement  that  it  is  sweet  or  dry  or  by  simple 
reference  to  the  statement  of  alcohol  content  on  its  label. 
The  combination  of  the  two,  however,  is  informative;  and 
in  recent  years  in  the  United  States,  following  earlici 
custom  abroad,  the  terms  "table”  wine  and  "dessert  wine 
have  become  established — the  former  applying  to  wines 
having  not  more  than  14  per  cent  alcohol  by  volume  and 
being  either  dry  or  somewhat  sweet,  and  the  latter  apply¬ 
ing  to  wines  with  an  alcoholic  range  of  over  14  per  cent 
by  volume,  but  not  over  21  per  cent  by  volume,  with  a 
minimum  sugar  content  that  varies  with  the  particular 

type.  1 

A  variant  of  the  dessert  wine  classification  is  the  group 

of  wines  known  as  "appetizer”  wines.  Into  this  class  fall 
the  drier,  noticeably  rancio-flavored  sherries,  and  the 
aromatic-flavored  "aperitif”  wines,  of  which  vermouth  is 
the  best-known  type.  Because  of  their  slight,  pleasing 
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^stringency,  these  appetizer  wines  are  more  readily  suited 
for  before-meal  consumption  than  the  other,  blander 
types  of  dessert  wines. 

The  so-called  "blending”  or  "industrial”  wines,  having 
an  alcoholic  range  of  over  21  per  cent  by  volume  but  not 
over  24  per  cent  by  volume,  and  with  a  sugar  content 
sometimes  as  high  as  20  degrees  Balling,  are  not  often  con¬ 
sumed,  but  are  used  primarily  for  blending  in  small  quan¬ 
tities  with  dessert  wines  slightly  deficient  in  sugar  or 
alcohol,  or  for  sale  to  pharmaceutical  houses  and  bakeries. 

Effervescence  or  Noneffervescence. — Both  the  table 
wines  and  dessert  wines  already  discussed  are  "still”  wines, 
retaining  none  of  the  carbon  dioxide  gas  created  in  the 
fermentation.  This  carbon  dioxide  gas  can  be  retained, 
however,  by  bottling  or  otherwise  sealing  the  container  of 
fermenting  wine.  This  may  happen  accidentally,  as  in 
bottling  a  table  wine  too  soon,  when  all  its  sugar  has  not 
been  entirely  consumed.  Such  wines,  as  a  rule,  do  not 
have  sufficient  remaining  sugar  to  produce  much  carbon 
dioxide.  In  practice,  sparkling”  wines  are  made  by  add¬ 
ing  to  a  still  table  wine  a  calculated  amount  of  sugar 
together  with  a  special  strain  of  wine  yeast  which,  when 
the  wine  is  bottled  or  otherwise  sealed,  will  create  a  sub¬ 
stantial  amount  of  carbon  dioxide  gas  but  not  enough  to 
break  the  container.  The  term  "sparkling”  applies,  then, 
to  wines  which  have  a  substantial  effervescence  created  by 
fermentation  in  a  closed  container,  tank,  or  bottle.  Spar¬ 
kling  wines  generally  have  an  alcoholic  content  of  12  to 
H  per  cent  by  volume  and  develop  an  internal  pressure  of 
60  to  90  pounds  per  sq.  inch  at  normal  cellar  temperature, 
nampagne,  a  white  sparkling  wine,  is  of  course  the  lead- 
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ing  type  of  this  class.  The  very  slightly  effervescent  wines 
are  known  to  the  French  as  petillant. 

In  all  countries  some  effervescent  wines  are  made  by 
artificial  impregnation  with  carbon  dioxide,  but  these  are 
differently  designated  than  the  naturally  sparkling  wines. 
In  the  United  States,  "carbonated  wine”  is  the  prescribed 
term. 

Conformity  to  Accepted  Standards. — The  term 
"sound”  is  one  applied  to  wines  free  of  the  diseases  and 
other  defects  found  in  badly  made  wines  or  in  wines  made 
from  substandard  material;  it  is  not  an  indication  of  grade 
or  quality.  The  term  "substandard”  applies  to  wines 
spoiled,  adulterated,  or  made  from  substitute  or  sub¬ 
standard  materials.  Wine-consuming  countries,  including 
the  United  States,  protect  the  buyer  against  substandard 
wines.  They  do  not,  however,  necessarily  require  con¬ 
formity  to  a  minimum  grade  or  quality  except  when  a 
particular  wine  description  is  used  which  has  become  asso¬ 
ciated  with  a  given  standard  of  grade  or  quality,  usually 
developed  by  local  effort  over  a  period  of  time. 

(b)  Identification  by  Origin 

"Origin”  means  the  viticultural  area  where  the  grapes 
are  grown,  and  in  or  near  which  the  actual  production  of 
the  wine  takes  place.  The  value  of  the  "appellation  of 
origin”  for  classification  purposes  is  based  on  the  fact 
that  the  climatic  and  soil  conditions  of  the  place  of  growth 
are  largely  determinative  of  the  year  in,  year  out  char¬ 
acteristics  of  any  given  grape;  for  example,  the  "Mour- 
astel”  grape  when  grown  in  the  warm  fertile  regions  o 
southern  France  may  produce  a  grape  suitable,  by  reason 
of  its  sugar,  acid,  and  other  components,  for  use  only  as  a 
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blending  wine,  whereas,  when  grown  in  the  Livermore 
Valley  of  California,  its  balance  of  these  components  may 
render  it  more  suitable  for  a  light  table  wine. 

The  appellation  of  origin  applied  to  the  wine  may 
describe  either  a  very  large  area  ( e .  g.,  "Ohio”)  or  a  very 
small  area,  as  the  name  of  a  district  or  even  of  a  vineyard. 
It  is  not,  however,  used  as  the  sole  description  of  a  wine 
except  in  the  case  of  a  relatively  small  area  and  then 
usually  only  when  the  area  named  has  concentrated  over 
a  period  of  time  on  the  production  of  one  kind,  or  a  few 
very  closely  related  kinds  of  wine,  usually  made  by  all  the 
producers  in  the  area  from  certain  specific  grape  varieties 
that  have  been  found  after  many  years  of  experimentation 
to  be  most  suitable  for  wine  production  there.  For 
example,  the  unqualified  term  "port”  (corrupted  from 
Oporto)  signifies  the  usually  red,  though  sometimes  white, 
Portuguese  dessert  wines  grown  in  a  fairly  large  but  defi¬ 
nitely  restricted  area  inland  from  the  shipping  city  of 
Oporto  on  the  upper  regions  of  the  Douro  River.  A 
similar  situation  exists  with  respect  to  the  unqualified 
term  "sherry”  (corrupted  from  Jerez) ,  grown  in  a  fairly 
large  area  on  the  southwest  coast  of  Spain,  inland  from 
Cadiz  In  regions  where  wine  production  has  not  become 
so  ^ghly  specialized  as  to  type,  the  appellation  of  origin 
is  highly  informative  when  placed  in  conjunction  with 

p'u  °tr  tZiPT  °f  tHe  WinC  'T*nch  ^d 
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All  wine-producing  countries  afford  protection  to 
their  own  wine  appellations  of  origin  and,  occasionally, 
under  treaty,  to  those  of  other  countries.  An  example  of 
the  latter  is  the  English  requirement  limiting  the  term 
"port”  to  wine  certified  to  be  such  by  the  Portuguese 
government.  Examples  of  the  former  vary  considerably, 
because  established  local  winemaking  practices  may  to 
some  extent  be  based  on  the  partial  use  of  grapes  from 
similar  adjacent  regions.  For  example,  the  French  gov¬ 
ernment  has  several  times  expanded  slightly  its  definitions 
of  the  champagne  district,  and  the  German  government, 
although  rigid  about  its  requirements  for  actual  district 
or  vineyard  names,  has  permitted  the  term  liebfrauen- 
milch  to  be  applied  to  wines  af  a  certain  type  produced  in 
the  Rheinhesse  area  from  grapes  of  varying  origin  but 
similar  to  those  locally  grown.  In  the  United  States,  the 
Federal  government  permits  producers  in  any  named  area 
to  bring  in  from  other  areas  up  to  25  per  cent  of  their 
grapes  unless  local  law  denies  such  permission;  such  ad¬ 
ditional  local  restrictions  are  enforced  federally  in  the 
interstate  commerce  in  wine,  as  in  the  case  of  California  s 
requirement  that  wine  designated  as  "California”  be  made 
from  California  grapes  only. 


(c)  Identification  by  Grape  Variety 

Given  the  proper  district  of  origin  for  its  best  growth, 
the  varietal  name  of  the  grape  employed  also  has  value  in 
describing  the  wine,  particularly  if  the  grape  has  marked 
distinguishing  characteristics  or  reputation  for  quality. 
The  grape  variety  is  not  usually  named  when  the  wine  is 
a  blend  of  several  different  grapes,  when  its  product  is  not 
markedly  different  from  other  similar  local  wines  made 
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from  other  varieties,  or  when  the  wine  maker  prefers  to 
blend  his  wines  to  a  uniform  standard  of  taste  and  quality 
demanded  by  his  trade  regardless  of  variety  or  district. 

The  Federal  government  forbids  the  application  of 
any  grape  name  to  a  wine  unless  the  predominant  char¬ 
acteristics  of  the  wine  come  from  that  variety,  and,  to 
insure  this,  it  also  requires  that  at  least  5 1  per  cent  of  the 
volume  of  the  wine  be  derived  from  that  grape.  Any 
additional  local  requirement  of  a  higher  grape  content  of 
the  named  variety  is,  however,  enforced  federally  in  the 
interstate  commerce  of  wine. 

( d )  Identification  by  Semigeneric  Description 

As  stated  above,  certain  wine-producing  regions  have, 
over  a  period  of  time,  come  to  produce  wines  of  such  uni¬ 
form  and  distinctive  characteristics  that  the  name,  or 
derivative  of  the  name,  of  such  regions  has  become  recog¬ 
nized  generally  as  the  sole  name  of  the  wine.  Examples 
are  sherry  (light  or  dark  amber  dessert  wine  from  Jerez) , 
poit  (red,  tawny,  or  white  dessert  wine  from  Oporto), 
champagne  (white  sparkling  wine  from  the  district  of 
that  name  on  the  Marne) ,  Burgundy  (red  and  white  table 
wine  from  the  Bourgogne  district  of  eastern  France), 
sauterne  (white  table  wine,  usually  slightly  sweet,  from 
Bordeaux),  claret  (applied  to  the  red  table  wines  of  the 
Bordeaux),  chablis  (white  table  wine  from  the  district 

north  of  Bourgogne),  Rhine  wine  (or  hock),  Moselle, 
chianti,  etc. 

The  well-understood  and  sharply  marked  differences 
m  charactenst.es  among  the  wines  of  these  European  areas 
ery  natura  y  resulted,  within  the  newer  wine-producine 
areas,  in  a  tendency  to  describe  the  latter’s  products  in 
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similar  terms,  as  these  terms  provided  a  ready,  common 
denominator  of  understanding  between  the  wine  maker 
and  his  customer.  In  the  United  States,  federal  regula¬ 
tion  permits  a  limited  number  of  such  terms  on  wines  of 
other  origin  but  only  when  the  actual  place  of  origin  is 
also  shown,  and  also  only  when  the  wine  actually  con¬ 
forms  in  its  general  characteristics  and  method  of  pro¬ 
duction  to  its  prototype,  e.  g.y  American  sherry,  Argen¬ 
tine  champagne,  Australian  hock,  etc.  Without  a  decla¬ 
ration  of  actual  origin,  the  use  of  these  terms  is  forbidden 


in  the  United  States  and  in  most  wine-consuming  coun¬ 
tries.  In  the  United  States,  the  use  of  any  geographic 
terms  other  than  the  limited  number  of  distinctive  names 
specifically  authorized  is  also  forbidden,  regardless  of 
attempt  to  qualify  as  to  actual  origin.  Among  some  coun¬ 
tries,  treaties  exclude  any  use  of  the  other’s  wine  appel¬ 
lations  of  origin— for  example,  Portugal  and  France. 

The  foregoing  four  methods  of  describing  wines  may 
be  used  separately  and  are  sometimes  used  in  combination; 
for  example,  "Napa  Valley  Traminer— a  California  Table 
Wine  Made  from  the  Traminer  Grape  of  the  Rhine  Grown 
in  the  Napa  Valley.”  More  usually  United  States  wines 
are  sold  simply  as  "California  Zinfandel,”  "Ohio  Port,” 
"Livermore  Valley  White  Wine,”  or  "New  York  State 
Sherry  ”  The  use  of  the  names  of  the  more  expensive 
grape  varieties  has  recently,  however,  become  somewhat 
more  common  on  the  labels  of  American  wines. 

In  the  United  States,  the  Wine  Advisory  Board  has 
grouped  wine  into  five  classes:  white  table  wines,  red  table 
wines,  sweet  dessert  wines,  sparkling  wines,  and  appetizer 
wines.  In  the  five  classes  of  wine  there  are  twelve  distinct 
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wine  types  well  known  in  the  United  States:  sherry,  Rhine 
wine,  port,  muscatel,  Tokay,  white  port,  claret,  Bur¬ 
gundy,  sauterne,  vermouth,  champagne,  and  sparkling 
Burgundy.  Table  I  lists  72  names  of  wine  types  most 
commonly  encountered  in  stores  and  which  fit  into  the 
five  classes  named  above. 


Table  I 

The  72  Type  Names  Most  Frequently  Applied  to  Wine  in  the  United  States 
( The  12  most  popular  distinct  types  are  in  capital  letters ) 


SHERRY 


CLARET 

BURGUNDY 

Barbera 

Barberone 

Aleatico 


RHINE  WINE 
SAUTERNE 
Dry  Sauterne 
Sweet  Sauterne 
Haut  Sauterne 
Chateau  Sauterne 
Catawba 
Chablis 

PORT 

MUSCATEL 

TOKAY 


CHAMPAGNE 

SPARKLING 

BURGUNDY 


Appetizer  Wines 

VERMOUTH 

Madeira 

Marsala 

Red 

Table  Wines 

Cabernet 

Duriff 

Norton 

Carignane 

Gamay 

Petite  Sirah 

Charbono 

Grignolino 

Pinot  Noir 

Chianti 

Ives 

Rose 

Concord 

Mourastel 

Zinfandel 

White 

Table  Wines 

Chardonnay 

Light  Muscat 

Sauvignon  Blanc 

Delaware 

Malvasia  Bianca 

Scuppernong 

Elvira 

Moscato  Canelli 

Semilion 

Folle  Blanche 

Muscat  Frontignan 

Sylvaner 

Golden  Chasselas 

Moselle 

Traminer 

Gutedel 

Pinot  Blanc 

Ugni  Blanc 

Hock 

Riesling 

White  Chianti 

Sweet 

Dessert  Wines 

WHITE  PORT 

Malaga 

Red  Muscatel 

Angelica 

Malvasia 

Sweet  Sherry 

Aleatico 

Muscat  Frontignan 

Sparkling  Wines 

Sparkling  Sauterne  Sparkling  Muscat 

Sparkling  Moscato 

rink  Champagne 
Sparkling  Moselle 

Moscato  Spumante 

Canelli 

The  wine  maker,  or  the  bottler  of  the  wine,  uses  a 
considerable  variety  of  nomenclature,  depending  on  the 
nature  of  the  product  or  products  he  has  to  sell  and  the 
particular  kind  of  trade  he  is  trying  to  reach.  There  are 
definite  legal  limitations  as  to  meaning  of  all  the  terms  he 
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uses,  but  he  is  permitted  a  great  deal  of  freedom  of 
selection. 

Glossary  of  California  Wine  Types 

ALEAT1CO  (ah-lay-ah'-tee-co).  Wine  made  from,  and 
having  the  spicy,  fruity  flavor  of,  the  Aleatico  grape. 
Made  both  as  a  medium-sweet  red  table  wine  and  as  a  sweet 
red  dessert  wine.  Good  with  or  following  desseit,  or  with 
between-meals  refreshments.  The  Aleatico  table  wine  is 
also  sometimes  served  with  meals.  Served  chilled  or  at 
room  temperature. 

ANGELICA.  White  dessert  wine.  A  sweet,  straw-  or 
amber-colored  wine  of  cordial  type.  Mild  and  fruity  in 
flavor.  Made  from  one  or  more  of  a  number  of  grape 
varieties,  including  Mission  and  Grenache.  Good  with  or 
following  dessert,  and  with  between-meals  refreshments. 
Served  chilled  or  at  room  temperature. 

BARBERA  (bar-bair'-a) .  Heavy-bodied  red  table  wine 
made  of,  and  with  the  distinct  flavor  and  aroma  of,  the 
Barbera  grape.  Dry,  tart,  good  with  highly  seasoned  foods 
and  especially  with  red  meats.  Served  at  room  tempera- 
ture  or  slightly  chilled. 

BARBERONE  (bar-bair-o'-nay).  Red  table  wine, 
wine  of  the  BARBERA  type,  though  not  necessarily  mac  e 

of  the  Barbera  grape. 

BURGUNDY.  Red  table  wine.  Generous,  dark  ru  y- 
red  wine  stronger  in  flavor,  body  and  bouquet  than  cbm. 
Medium  heavy-bodied.  Made  from  one  or  more  of  a  num 
Ter  rgrapc  varieties,  including  Knot  Noir,  Cangnane 
Mondeuse,  Petite  Sirah,  and  Rcfosco.  Especially  goo 
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with  red  meats,  particularly  game.  Served  at  room 
temperature  or  slightly  chilled. 

CABERNET  (kab-er-nay  ) .  Red  table  wine,  made  of 
Cabernet  Sauvignon  grapes,  and  having  their  distinctive, 
fruity  flavor.  Stronger  in  flavor  than  claret,  lighter  than 
Burgundy.  Medium-bodied.  Especially  good  with  red 
meats.  Served  at  room  temperature. 

CARBONATED  WINES.  A  wide  range  of  white  and 
red  table  wines,  both  dry  and  sweet,  are  made  effervescent 
by  carbonation,  and  are  therefore  less  expensive  than 
naturally  sparkling  wines.  According  to  whether  they  are 
white  or  red,  carbonated  wines  are  used  like  CHAM¬ 
PAGNE  or  SPARKLING  BURGUNDY.  See  those 
classifications  for  usage. 

CARIGNANE  (car'-een-yahn) .  Red  table  wine  made 
from  Carignane  grapes.  CLARET  type. 

CHABL1S  (shah-blee) .  White  table  wine.  A  delicate, 
straw-colored  wine,  similar  to  Rhine  wine,  but  less  tart 
than  most  wines  in  that  group,  and  with  more  fruity 
flavor  and  body.  Made  from  one  or  more  of  a  number  of 
grape  varieties  such  as  Pinot  Blanc,  Chardonnay,  Burger, 

whl  Cn  f  T  i  a'id  Green  HunSarian-  Especially  good 
with  seafood  and  white  meats.  Served  chilled. 

CHAMPAGNE  (sham-pain') .  White  table  wine  made 

fermenm ^  f  ?7r  Pr°CeSS’  ^  i$  3  seconda^ 

vescence  Cha  ^  W™’  Cre3ti"8  3  "3tural  ^r 

/l  ‘ttipagne  comes  dry,  usually  labeled  BRUT 

(  ro°)  ;  semi-dry,  usually  labeled  DRY  or  SFr  A 

sweet,  usually  labeled  DOUX  (doo)  MM  f  ^  ^ 
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Burger  and  other  light  wines  are  frequently  used.  An  all¬ 
purpose  sparkling  wine.  Served  chilled.  There  is  also  a 
PINK  CHAMPAGNE,  frequently  labeled  OEIL  DE 
PERDRIX  (eul-d'pair-dree') . 

CHARBONO  (shar-bo'-no) .  Red  table  wine  made  from 
Charbono  grapes.  BARBERA  type. 

CHARDONNAY  (shar-doe-nay)  or  PINOT  (pea-no) 


CHARDONNAY.  White  table  wine  made  from  Char- 
donnay  grapes.  CHABLIS  type. 

CHIANTI  (kee-ahn'-tee)  (see  also  WHITE  CHI¬ 
ANTI).  Red  table  wine.  A  medium-bodied,  ruby-red 
wine,  strongly  flavored  and  of  .Italian  character.  Dry, 
fruity,  slightly  tart.  Traditionally  made  from  Sangioveto 
grapes.  Especially  good  with  red  meats  and  pastes.  Served 
at  room  temperature  or  slightly  chilled. 

CLARET.  Red  table  wine.  Dry,  red,  medium-bodied 
wine  with  a  tasty  sharpness.  Claret-type  wines  are  the 
leading  mealtime  wines  of  almost  every  country  m  the 
world.  Made  from  one  or  more  of  a  number  of  grape 
varieties,  such  as  Carignane,  Mataro.  Zinfandel.  Mondeuse, 
Beclan,  and  Charbono.  Especially  good  with  red  meats. 
Served  at  room  temperature  or  slightly  chilled. 

DURIFF  (doo'-riff).  Red  table  wine  made  from  Dunft 
(also  called  Petite  Sirah)  grapes.  BURGUNDY  type. 
FOLLE  BLANCHE  (foal  blawnsh).  White  table  wine 
made  from  Folle  Blanche  grapes.  CHABLIS  type. 
FRANKEN  RIESLING  (franken— often  Anglicized  to 

franken — reezling).  See  SYLVANER. 

GAM  AY  (gam-ay) .  Red  table  wine  made  from  Gamay 


grapes.  BURGUNDY  type. 

GOLDEN  CHASSELAS  (shah  -sal-ah, 


often  Anglicized 
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to  shas  -al-us) .  White  table  wine  made  from  Golden 
Chasselas  (also  called  Gutedel)  grapes.  CHABLIS  type. 
GREEN  HUNGARIAN.  White  table  wine  made  from 
Green  Hungarian  grapes.  RHINE  WINE  type. 

GRE\  RIESLING  (reezling) .  White  table  wine  made 
from  Grey  Riesling  grapes.  RHINE  WINE  type. 
GRIGNOLINO  (green-yo-leen'-oh) .  Red  table  wine 
made  from  Grignolino  grapes.  CLARET  type. 
GUTEDEL  (goot-aydle' — often  incorrectly  Anglicized 
to  goot  -eh-dell) .  White  table  wine  made  from  Gutedel 

(also  called  Golden  Chasselas)  grapes.  RHINE  WINE 
type. 


HOCK.  See  RHINE  WINE. 

JOHANN1SBERGER  RIESLING  (yo-ahan'-iss-bear-ger 
-often  Anglicized  to  joe-han'-iss-berger— reezling) . 

,  e  ,  e  Wlne  made  from  Johannisberger  Riesling 
(also  called  White  Riesling)  grapes.  RHINE  WINE  tvpe 

LIGHT  MUSCAT.  White  table  wine.  Made  both  dry 
and  semi-sweet;  also  called  "Dry  Muscat.”  A  light  wine 
o  Muscat  grapes  with  the  characteristic  Muscat  flavor 
and  aroma.  Dry  types  are  used  with  white  meat  or  sea¬ 
food.  Semi-sweet  types  are  good  with  or  following  dessert 
or  with  between-meals  refreshments. 

MADEIRA  (mah-day'-rah).  Deep  amber-colored  semi¬ 
sweet  appetizer  or  dessert  wine.  Wine  resembling  sher™ 

"-Tn,.nfa  ”  •!»"  Tofay! 

Medium-bodied.  Made  from  one  or  more  of  several  vraoe 

anetics,  inc  uding  Palomino  and  Mission.  Good  as  an 

appetizer,  with  or  following  dessert  or  w  rl  u 

—Is  refreshments.  Served  at  oom  f 

chilled.  Sweet  sherry  type.  temperature  or 

MALAGA  (mal'-aga) .  Deep  amber-colored  dessert  wine. 
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Heavy-bodied.  Made  from  one  or  more  of  several  grape 
varieties. 

MARSALA  (mar-sah'-la) .  Deep  amber-colored  appe¬ 
tizer  or  dessert  wine.  Wine  resembling  sherry  but  sweeter 
and  darker  in  color;  usually  sweeter  than  Madeira  but 
drier  than  Tokay.  Medium-bodied.  Made  from  one  or 
more  of  several  grape  varieties,  including  Mission  and 
Grenache.  Good  as  an  appetizer,  with  or  following  desseit, 
or  with  between-meals  refreshments.  Served  at  room 


temperature  or  chilled. 


MOSELLE  (mo-zell).  See  RHINE  WINE. 

M OURASTEL  (moor'-ess-tell).  Variously  spelled.  Red 
table  wine  made  from  Mourastel  grapes.  CLARET  type. 
MUSCATEL.  White  dessert  wine.  A  wine  with  the  dis¬ 
tinctive  flavor,  aroma  and  sweetness  of  the  Muscat  grapes 
from  which  it  is  made.  This  sweet  wine  ranges  in  color 
from  golden  to  amber.  Medium-bodied.  Good  with  or 
following  dessert  or  with  between-meals  refreshments. 

Served  chilled  or  at  room  temperature. 

MUSCAT  DE  FRONTIGNAN  (moo-skah— usually 

Anglicized  to  muss-cat— d'fron'-teen-yawn) .  Muscatel 

made  from  Muscat  de  Frontignan  grapes. 

PETITE  SIRAFI  (pet-eet'-sir-rah') .  Red  table  wine  ma  c 
from  Petite  Sirah  grapes.  BURGUNDY  type. 

PINOT  BLANC  (pea-no  blawnk).  White  table  wine 

made  from  Pinot  blanc  grapes.  CHABLIS  type. 

PINOT  CIIARDONNAY  (pea-no  shar-doc-nay  ) .  bee 


CHARDONNAY. 

PINOT  NOIR  (pea-no  ns 
from  Pinot  Noir  grapes.  B 
PORT.  Red  dessert  wine. 


)  nawhr) .  Red  tabic  wine  made 

.  BURGUNDY  type. 

inc.  A  rich,  heavy-bodied  sweet 
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wine,  ranging  from  deep  red  to  tawny  color.  Made  from 
one  or  more  of  several  grape  varieties,  including  Trousseau, 
Carignane,  and  Petite  Sirah.  Good  with  or  following 
dessert  or  with  between-meals  refreshments.  Especially 
good  with  cheese.  Served  at  room  temperature  or  chilled. 
RED  PINOT.  See  PINOT  NOIR. 

RHINE  WINE.  Sometimes  called  HOCK  or  MOSELLE. 
White  table  wine.  Thoroughly  dry,  tart  wine  with  a  deli¬ 
cately  pale  golden  color  or  slightly  greenish  hue.  Light¬ 
bodied.  Made  from  one  or  more  of  a  number  of  grape 
varieties,  including  Folle  Blanche,  Traminer,  and  one  or 
more  of  the  Riesling  varieties.  Especially  good  with  white 
meats  and  seafood.  Served  chilled. 

RIESLING  (reezlin g).  RHINE  WINE  made  of  Riesling 
grapes,  traditionally  from  White  Riesling. 

ROSE  (roe-zay  ) .  Pink  table  wine.  Roses  are  the  light¬ 
est  of  the  red  table  wines,  being  light  in  color,  body,  and 
in  alcoholic  content.  Dry,  fruity  wines.  Made  from  one 
or  more  of  a  number  of  grape  varieties,  including  Gamay, 
Grenache,  and  Grignolino.  Ideal  luncheon  or  picnic  wines. 
Served  chilled  or  at  room  temperature. 

SAUTERNE  (so-tairn — often  Anglicized  to  so-turn'  or 
saw-turn') .  White  table  wine.  A  golden,  full-bodied 
wine,  sometimes  dry  but  usually  semi-sweet.  Made  from 
one  or  more  of  several  grape  varieties,  including  Semilion, 
auvignon  blanc,  and  Sauvignon  vert.  Especially  good 
with  white  meats  and  seafoods.  Served  chilled.  (See 
SAUTERNE,  SWEET;  SAUTERNE,  "CHATEAU”) 

terncs  U  T  SAyTEf  NE'  Sweeter  than  most  Sau- 
emes.  Usually  served  w.th  dessert  or  with  between-meals 
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refreshments,  though  often  to  accompany  white  meats 
and  seafoods.  Served  chilled. 

SAUTERNE,  CHATEAU  (shat-oh').  The  very  sweet 
types  of  sauterne  are  frequently  labeled  "Chateau”  Sau- 
terne.  Good  with  or  following  dessert,  or  with  between- 
meals  refreshments  though  also  often  served  with  meals. 
SAUVIGNON  BLANC  (so'-veen-yawn  blawnk) .  White 
table  wine  made  from  Sauvignon  Blanc  grapes.  SAU¬ 
TERNE  type. 

SEMILLON  (say'-me-yone)  — often  Anglicized  to 
sem'-ill-on) .  White  table  wine  made  from  Semilion 
grapes.  Either  dry  or  semi-sweet.  SAUTERNE  type. 
SHERRY.  White  appetizer  or  dessert  wine.  Wine  char¬ 
acterized  by  a  "nutty”  or  rancio  flavor.  Ranges  in 
color  from  pale  to  dark  amber.  It  is  made  dry,  medium 
dry,  and  sweet.  The  dry  sherry  is  the  most  popular  of  all 
appetizer  wines.  Besides  its  use  as  an  appetizer,  sherry  is 
an  all-purpose  wine,  served  on  any  occasion  when  appe¬ 
tizer  or  dessert  wines  are  required.  The  sweeter  sherries 
are  usually  served  with  dessert,  or  between-meals  refresh¬ 
ments;  but  they  are  also  popular  as  appetizer  wines. 
Sherries  are  light  or  medium-bodied.  Made  from  one  or 
more  of  a  number  of  grape  varieties,  including  Palomino 
and  Mission.  Most  people  prefer  sherry  served  chilled,  but 
it  is  also  good  at  room  temperature. 

SPARKLING  BURGUNDY.  Red  wine  made  naturally 
sparkling  by  the  same  process  as  champagne.  Smooth 
slightly  sweet.  Light-bodied.  Made  from  one  or  more  of 
several  grape  varieties,  including  Carignane,  Mondeuse, 
Zinfandel,  and  Petite  Sirah.  Good  at  any  time,  with  or 
without  food.  Served  chilled. 
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SPARKLING  WINES.  Besides  champagne  and  sparkling 
Burgundy,  there  are  several  wines  made  naturally  spar¬ 
kling  by  the  champagne  process.  Among  the  most  impor¬ 
tant  of  these  are  SPARKLING  MOSELLE,  SPARKLING 
MUSCAT,  SPARKLING  SAUTERNE.  These  sparkling 
wines  are  used  like  champagne.  Served  chilled. 
SYLVANER  (seel-wah'-ner — often  Anglicized  to  sill- 
vay-ner).  White  table  wine  made  of  Sylvaner  (also 
called  Franken  Riesling)  grapes.  RHINE  WINE  type. 
TOKAY.  An  amber-colored  dessert  wine.  A  blend  of 
sweet  wines,  with  a  slightly  "nutty”  flavor.  Medium¬ 
bodied.  Sweeter  than  sherry,  less  sweet  than  port.  Usually 
made  by  blending  angelica,  port  and  sherry.  Used  with 
or  following  dessert,  or  with  between-meals  refreshment. 
Served  chilled  or  at  room  temperature. 

TRAMINER  (trah-meen'-er).  White  table  wine  of  aro¬ 
matic  flavor  made  from  Traminer  grapes.  RHINE 
WINE  type. 


UGNI  BLANC  (oon-yee  blawnk).  White  table  wine 

chIblb”,  "pf  El“  T"bb“”> 

VERMOUTH  (vur-mooth'  or  ver-moot  —  usually  Angli- 
czed  to  ver-mooth') .  White  appetizer  wine  flavored  with 
aromatic  herbs.  There  are  two  kinds— dry  (French  type) 
and  sweet  (Italian  type).  The  dry  is  pale  amber  and  the 
sweet  .s  dark  amber  in  color.  Vermouths  may  be  served 
a  one,  we  chilled  or  used  in  numerous  mixed  drinks  The 
dry  vermouth  is  ighter  bodied  than  the  sweet.  The  base 

ry  1S  usua,|y  a  sauterne-type  wine;  and  the  base  of 
the  sweet,  a  sweet  dessert  wine. 

WHITE  CHIANTI  (kee-ahn -tee) .  White  table  wine. 
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A  medium-bodied  mealtime  wine  of  Italian  character. 
Dry,  somewhat  fruity,  slightly  tart.  Traditionally  made 
from  a  combination  of  Trebbiano  and  one  of  the  Muscat- 
flavored  grapes.  Especially  good  with  white  meats  and 
seafood.  Served  chilled. 

WHITE  PINOT  (pea-no).  White  table  wine  made  from 
a  white  Pinot  grape.  CHABLIS  type. 

WHITE  PORT.  White  dessert  wine.  Usually  straw- 
colored.  Sweet,  heavy-bodied.  Made  from  one  or  more 
of  a  number  of  grape  varieties.  Used  with  or  following 
dessert,  or  with  between-meals  refreshments.  Served 
chilled  or  at  room  temperature. 

Z INFANDEL  (zin  -fan-dell) .  Red  table  wine  of  claret 
type,  made  from,  and  having  the  distinct  taste  and  aroma 
of  the  Zinfandel  grape.  Dry,  fruity,  medium-bodied. 
Especially  good  with  red  meats.  Served  at  room  tempera¬ 
ture  or  slightly  chilled. 
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SHERRY  WINE 


The  history  of  commercial  wine  production  in  Spain, 
now  ranking  third  in  world  production  but  first  in 
exports,  is  brimful  of  interest  and  dates  back  several  hun¬ 
dred  years.  Able  writers,  early  and  late,  have  extolled 
again  and  again  the  virtues  of  Spanish  wine,  particularly 
of  its  sherry.  In  this  chapter  we  will  confine  our  descrip¬ 
tion  of  Spanish  wine  to  Spanish  sherry  which  is  by  far 
the  largest  wine  item  exported  to  the  United  States  from 
Spain,  or  from  any  other  country  at  the  present  time 
(1950) .  Spain  makes,  in  a  very  limited  area,  all  the  world’s 
sherry  except  that  relatively  small  balance  which  is  pro¬ 
duced  principally  in  the  Americas,  Australia,  South  Africa 
and  a  few  other  places.  It  is  estimated  that  there  were  in 
1947  over  two  million  gallons  of  sherry  wine  in  South 
Africa  under  film;  also  almost  as  much  in  Australia,  nearly 
all  of  which  goes  to  England,  to  English  colonies  and  other 
lands  under  British  rule.  In  the  hot  areas  of  the  sweet  wine 
valleys  of  California  and  the  sherry  region  of  Spain  there 
is  more  similarity  than  one  may  imagine  and  sherry  rather 
makes  itself.  At  times,  less  recently,  there  have  been  ob¬ 
jections  by  voice  and  by  the  press  to  calling  the  American 
counterpart  of  Spanish  sherry  by  the  same  name,  yet 
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Spanish  and  United  States  sherry  are  so  similar  in  character 
it  would  only  add  still  more  confusion  to  the  already  con¬ 
fused  wine  nomenclature,  if  our  American  sherry  were 
required  to  be  called  something  else.  It  would  seem  that  if 
we  call  our  sherries  "American  Sherry,”  "California 
Sherry,”  or  "New  York  Sherry,”  it  should  be  ample  "pro¬ 
tection”  on  the  one  hand  and  the  acme  of  simplification 
on  the  other.  It  is  true  that  Spain  did  make  and  name 
sherry  first,  but  it  would  seem  that  America  more  than 
"paid  off”  the  debt  when  history  records  that  the  Ameri¬ 
can  root  stock  actually  prevented  Spain  from  having  no 
sherries  at  all. 

There  has  been  a  large  trade  in  Spanish  sherry  with 
England  since  the  16th  century  and  shortly  after  that  with 
other  countries  as  well.  It  is  said  that  England’s  first  real 
acquaintance  with  sherry  was  when  Spanish  galleons 
laden  with  wine  bound  for  American  ports,  were  captured 
by  English  men-of-war.  Spanish  sherry  is  probably  the 
most  widely  known  of  all  the  world's  wines.  Sherry  wine 
is  more  often  used  as  a  vehicle  for  medicinal  ingredients 
than  any  other  wine,  not  because  it  has  more  or  any  specia 
medicinal  value  as  such,  but  because  of  its  general  ava.  - 
ability,  its  high  alcohol  content,  its  uniformity,  and  sta¬ 
bility.  At  present  it  is  the  only  wine  specified  in 

National  Formulary.  i  j 

The  height  of  Spanish  sherry’s  prosperity  was  reached 

in  1873,  when  over  eight  million  gallons  were  shipped  to 

England,  making  Jerez,  the  city  nearest  the  vineyards  and 

the  scene  of  most  of  its  operations,  commerce  y 

wealthiest  and  at  that  time  the  most 

jerez  was  then  spelled  Xerez,  pronounced  Ch,  from 
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whence  came  the  wine  name  Sherry.  The  Jerez  vineyards 
are  a  few  miles  northwest  of  the  town.  Most  of  the  ship¬ 
ments  to  other  countries  are  made  from  Cadiz  on  the 
coast.  Sherry  trade  has  had  its  ups  and  downs  since  those 
early  prosperous  days  but  it  is  still  the  world’s  most 
important  wine  item.  Three  principal  factors,  it  is 
claimed,  which  tended  to  reduce  the  sale  of  Spanish  sherry, 
were  a  controversy  concerning  the  plastering  of  (add¬ 
ing  burnt  gypsum  to)  sherry  material,  competition 
from  cheaper  wines,  and  later  the  dreadful  vineyard 
scourge  of  phylloxera.  Other  countries  competing  with 
Spanish  sherry  for  the  world’s  market  are  Australia,  South 
Africa,  South  America,  and  still  others  including  the 
United  States.  Sherry  runs  port  wine  a  close  race  as  the 
most  widely  made  wine  type  in  the  United  States. 

The  scene  of  Spanish  sherry  production  is  in  and  about 
Jerez-de-la-Frontera,  an  unusually  prosperous  city  on 
almost  the  southernmost  tip  of  Spain  near  Gibraltar, 
where  practically  all  storing,  blending,  and  finishing  of 
sherries  are  done.  Sherry  wines  were  produced  in  Spain  a 
good  many  years  before  they  were  even  dreamed  of  in 
America.  The  grapes  for  Spanish  sherry  are  grown  prin¬ 
cipally  between  and  near  the  Guadeleta  and  Guadalquivir 

Rivers,  in  the  Province  of  Andalusia,  in  southwestern 
Spain. 

The  principal  grapes  used  for  sherry  in  Spain  are  the 
rather  neutral  Pedro  Ximenes  and  the  Palomino,  prin¬ 
cipally  the  latter;  although  other  grapes,  such  as  Muscat, 
Mantuo,  Pemuno,  Abillo,  and  Castellano  grown  in  that 
area  have  at  times  been  included.  The  Spanish  Palomino 
is  said  to  be  identical  to  California  Napa  Golden  Chasselas. 
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The  author  has  found  the  Palomino  and  Pedro  Ximenes 
varieties  of  grapes  growing  in  abundance  and  in  per¬ 
fection  as  far  south  as  the  valleys  of  western  Mexico  (San¬ 
to  Tomas),  northward  along  the  western  coast  of  Calif¬ 
ornia,  and  occasionally  as  far  north  as  Washington  State. 
A  considerable  quantity  of  Palomino  (Napa  Golden  Chas- 
selas)  grapes  but  only  a  few  Pedro  Ximenes  grapes  are  now 
used  in  California  for  sherry  and  dry  wine.  Several  other 
grape  varieties  which  include  particularly  the  Mission, 
Thompson,  Malaga,  Emperor  Muscat,  Feher  Szago  and  To¬ 
kay  are  being  very  successfully  used  in  California  for 
sherry  as  well.  The  variety  of  grape  is  less  important  in 
making  sherry  than  in  any  other  wine  because  of  the 
cooking,  baking,  aging,  and  other  processes  it  receives,  for 
these  steps  are  mainly  responsible  for  its  unique  flavor. 
Sherry  wines  are  also  produced  in  Oregon,  Washington, 
Michigan,  Ohio,  New  York,  and  in  other  states  as  well. 
These  sherries  are  made  either  wholly  from  the  native 
grapes  or,  as  is  sometimes  the  case,  are  blended  with  sher¬ 
ries  purchased  from  California.  There  are  a  good  many 
fair  to  excellent  sherries  produced  in  the  United  States 
which  never  knew  any  of  the  grapes  mentioned  above. 

It  is  the  opinion  of  many  thoughtful  persons  that  any 
neutral  grape,  such  as  is  grown  in  California,  would  make 
just  as  good  sherry  as  those  already  mentioned,  because  of 
the  process  sherry  must  go  through:  namely  the  filming, 
the  exposure  to  air  and  oxidation,  the  long,  long  aging  and 
infinite  blending  in  Spain  and  the  "baking”  of  United 
States  wines.  In  California,  it  is  realized  that  good-type 
grapes  are  essential— Palomino  preferred.  It  is  likely  m 
the  near  future,  however,  that  Americans  unhampered  by 
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traditions  or  customs,  will  make  some  changes  in  their 
sherry  materials  and  processes  and  will  experiment  with 
grapes  with  more  life,  such  as  the  eastern  grapes,  Concord, 
Catawba,  Delaware,  and  Niagara,  to  see  if  these  more 
spritely  grape  flavors  will  be  appreciated  in  sherries.  It  is  a 
fact  that  on  two  separate  occasions  a  jury  testing  undis¬ 
closed  sherries  did  actually  pick  as  their  preference  sherries 
with  such  origin.  There  is  no  doubt  that  carefully  made 
sherry,  using  the  best  eastern  grapes  on  the  Tressler  prin¬ 
ciple  (blowing  oxygen  through) ,  yields  outstanding  prod¬ 
ucts. 

Spanish  sherry  is  made  in  a  relatively  small  area  of 
Spain  in  the  vicinity  of  Jerez  and  includes  part  of  the 
region  of  Cadiz,  Seville,  and  Cordova  and  the  City  of 
Puerto  Santa  Maria,  and  is  "delimited”  (meaning  the 
manufacture  of  Spanish  sherry  is  limited  to  this  certain 


area)  by  Spanish  law.  Wine  (not  containing  added 
brandy)  very  much  like  Spanish  sherry  and  made  in  a 
rather  similar  way,  particularly  as  to  use  of  film  yeast, 
known  as  Chateau  Chalon  wine,  is  made  in  the  Arbois 
district  of  France,  but  this  wine  rarely  comes  to  the 
United  States  commercially.  In  the  Jerez  district  of 
Spain,  the  Palomino,  often  called  Napa  Golden  Chasselas 
in  California,  a  medium  large  white  grape  commonly  seen 
in  our  West  Coast  vineyards,  which  turns  golden  when 
ripe,  is  as  mentioned  the  principal  sherry  grape.  The 
Pedro  Ximenes,  another  white  grape,  and  several  other 
grapes  as  well,  are  used  for  sherry  in  Spain,  but  in  much 
smaller  quantities.  A  form  of  concentrate,  a  very  sweet, 
brandied  wine  which  is  used  for  sweetening  and  coloring 
s  -.ernes  after  the  final  brandy  has  been  added  is  made  in 
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Spain  from  the  Pedro  Ximenes,  often  referred  to  as  P.X. 
This  same  material  is  also  used  in  some  Spanish  brandies. 
Some  is  exported  as  blending  material  for  certain  types  of 
United  States  whiskey. 

The  vintage  in  Jerez  begins  near  the  first  of  October 
in  the  vineyards,  of  50  to  100  acres  in  size,  where  the 
grapes  are  gathered  into  small  wooden  boxes  (tinatas)  and 
are  then  conveyed  to  the  crushing  houses  (Casa  de  La- 
gares) .  The  farmers  who  grow  the  grapes  are  known 
as  the  "Cosecheros.”  Along  the  sides  of  the  casa  are 
level  open  spaces  (almijar)  where  the  grapes  are  exposed 
to  the  sun  on  esparto  grass  mats  which  are  about  three  feet 
in  diameter.  For  the  Fino  type  sherry  there  is  a  short 
exposure,  to  increase  the  sugar  content;  for  tne  heavier 
Olorosos,  about  two  days;  the  Pedro  Ximenes  and  Mosca- 
tels  may  have  two-week  exposure.  The  grapes  may  have, 
before  being  placed  in  baskets,  already  undergone  the 
necessary  drying  or  sun-ripening  in  the  vineyards. 
Enough  grapes  (about  a  ton)  are  emptied  into  the  lagar 
(a  wooden,  stone  or  concrete  trough  10  x  10  feet)  to 
yield  one  butt  (about  130  U.  S.  gallons,  or  about  500 
liters)  of  first  class  juice.  They  are  crushed  by  being 
methodically  trampled  on,  by  men  wearing  heavy  shoes 
of  special  make  equipped  with  slanting  spikes  The  juice 
flowing  from  the  crushing  is  strained  before  being  filled 
into  the  butt.  During  the  crushing  or  treading,  the  grapes 
are  dusted  over  with  gypsum  or  "Yeso  ”  about  6  to  0 
pounds  per  ton.  This  Yeso  is  a  natural  substance  found 
nearby  and  consists  of  about  84  per  cent  calcium  sulfate 
about  5  per  cent  calcium  carbonate,  about  8  per  cen 
moisture,  a  small  amount  of  potassium  sulfate,  and  inso 
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uble  mineral  material.  This  product  is  burned  and  pow¬ 
dered  before  use. 

When  the  grapes  are  thoroughly  treaded  out,  the  pulp 
is  heaped  about  a  central  screw  press  in  the  center  of  the 
lagar;  the  pulp  mass  is  wrapped  in  esparto  matting  to  hold 
it  together  and  pressure  is  applied  by  hand  levers.  This 
first  pressing  is  comparatively  light  and  this  juice  goes  into 
the  butt  with  the  first  free-run  juice.  The  marc  left  is 
now  submitted  to  powerful  pressure  by  screw  press  or  by 
an  hydraulic  device  and  the  resultant  juice  is  made  into 
wine  for  the  workers,  or  wine  or  distilling  material  to  be 
distilled  into  brandy. 

The  first-class  juice  of  the  lighter  pressing,  and  free-run 
juice  now  in  the  butts  are  placed  in  wagons  or  mule  carts 
made  to  carry  two  full  butts,  and  immediately  conveyed 
to  the  large  bodegas  of  the  merchants  in  the  town  of 
Jerez.  By  this  time  the  wine  has  usually  begun  to  ferment. 
To  guard  against  loss  by  overflowing  at  the  bung,  be¬ 
cause  of  fermentation,  a  funnel  is  inserted  in  the  open 
bung  hole  in  which  the  froth  can  rise  while  the  liquid 
portion  finds  its  way  back  into  the  cask.  When  the  butts 
ariive  at  the  bodegas,  the  fermentation  may  finish  out  in 
the  open  or  in  sheds.  At  the  end  of  about  three  weeks 
fermentation,  it  is  customary  to  rack  this  new  wine 

(mosto)  into  other  butts,  and  it  is  then  ready  to  go  into 
the  bodega. 

The  most  important  buildings  in  sherry  wine  produc¬ 
tion  are  the  bodegas.  Usually  owned  by  the  almacenista, 
they  are  large,  one-story  buildings  with  lofty  roofs  of 
heavy  t.le  supported  by  brick  piers  affording  an  abun- 
ance  of  air  and  light.  Along  the  clean,  sandy  floors,  in 
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long  lines  down  the  center  and  sides,  are  rows  and  rows  of 
sherry  butts,  all  about  the  same  size  (130  United  States 
gallons)  stacked  three  butts  high.  In  these  large,  lofty  and 
commodious  buildings  there  may  be  thousands  of  butts  of 
wine  in  rows  and  tiers  and  in  different  classes  and  stages  of 
development.  Although  the  bodegas  are  scrupulously  clean 
and  orderly,  the  butts,  once  in  place,  are  rarely  changed  or 
emptied.  About  a  third  of  the  wine  is  drawn  out  of  the 
lowest  and  oldest  row,  the  same  amount  is  taken  from  the 
next  upper  row  and  filled  into  the  bottom  to  take  the 
place  of  that  just  drawn  out.  Wine  from  the  top  row  is 
then  filled  into  the  middle  row  and  the  same  amount  of 
new  wine  is  filled  into  the  top  row.  The  various  portions 
drawn  from  the  bottom  row  of  butts  go  through  a  final 
classification,  blending  and  finishing  and  are  now  ready  for 
the  trade  in  bottles  or  in  bulk  (butts).  The  process  that 
goes  on  in  the  bodega  is  known  as  a  solera.  Fermentation 
(always  spontaneous)  takes  place  in  the  open  air  of  the 
bodega’s  yards  or  in  the  well-ventilated  bodegas  and  is 
left  undisturbed  until  the  first  racking.  Should  cold 
weather  set  in,  so  much  the  better  for  clearing  the  wine. 


Each  butt  involves  a  separate  crushing  or  spontaneous 
fermentation  and  scarcely  any  two  of  the  young  un¬ 
blended  wines  are  alike.  This  variability  necessitates  a 
classification  of  the  types  as  fast  as  fermentation  of  each 
butt  comes  to  an  end.  The  two  large  classes  of  Spanish 
sherry  as  produced  at  the  end  of  fermentation  and  before 
they  are  ready  for  the  solera,  are  the  Finos  and  the  Olorosos. 
These  two  classes  are  distinguished  from  each  other  on  the 
basis  of  whether  the  sherries  developed  a  film  on  the  surface 
during  or  after  fermentation  or  whether  they  developed 
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no  film  at  all.  The  Finos,  because  of  this  growth,  acquire 
a  pronounced  "ether”  or  other  characteristic  of  a  film- 
grown  sherry,  and  because  of  this  are  regarded  as  being 
more  desirable.  The  other  class  referred  to  is  the  Olorosos 
and  it  is  distinguished  from  the  Finos  principally  be¬ 
cause  during  fermentation  or  afterwards  no  film  is  on 
its  surface.  There  may  be  several  causes  why  the  film  did 
not  appear,  the  principal  one  being  that  the  wine  de¬ 
veloped  too  much  alcohol  and  the  film  growth  was 
inhibited.  Each  of  these  two  large  groups  has  a  number 
of  sub-groups.  For  instance,  when  an  ordinary  Fino  sherry 
is  aged  very  long  it  is  likely  to  become  an  Amontillado,  on 
the  surface  of  which  the  film  has  long  ceased  to  form  dur¬ 
ing  its  long  storage  in  butts  under  the  Spanish  bodega 
conditions.  The  sherry  gradually  becomes  a  deep  brown 
color  and  the  alcohol  content  increases  slowly  and  con¬ 
stantly.  This  is  accounted  for  in  the  same  manner  as 
American  whiskey  which  increases  in  proof  during  its 
high  and  dry  storage.  The  smaller  molecules,  like  water 
(Ff20)  find  their  way  out  through  the  semi-permeable 
membraneous  structure  of  the  wood  more  readily  than 
ethyl  alcohol  C2H5OH,  or  the  higher  alcohols:  propyl 
alcohol  C3H7OH,  butyl  alcohol  C4FI0OH,  or  amyl  alco¬ 
hol  QHuOH.  Hence,  on  long  storage  the  relative 
amount  of  alcohol  is  increased.  DeCastella,  an  Australian 
visitor  to  the  Jerez  area  of  Spain  and  to  other  wine  areas 

o  urope  describes  the  evolution  of  an  Amontillado 
sherry  as  follows: 

A  typical  dry  sherry  wine  of  the  Fino  class  which  after 
fermentation  develops  a  film  on  its  surface  in  the 
manner  of  all  Finos,  after  a  long  time  loses  the  film  prin- 
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cipally  because  the  alcohol  content  has  become  too  high 
for  the  film  to  continue  its  growth.  This  wine  becomes 
darker  and  develops  an  "ether”  taste  which  gradually  gives 
way  to  bitterness;  the  latter  is  most  likely  due  to  concen¬ 
tration,  tannins  or  wood  extract  rather  than  any  new 
compounds  of  a  bitter  nature  formed  during  the  long 
aging  (sometimes  20  years)  in  the  butt.  However,  in  the 
examination  of  the  many  sherries  imported  in  recent  years 
analyzed  by  the  author,  no  such  sherry  was  found.  Sher¬ 
ries  which  were  considered  different  because  the  film 
formed  on  one  (Fino)  and  did  not  form  on  the  other 
(Olorosos)  become  rather  similar  in  their  ultimate  char¬ 
acter  on  long  storage  in  the  bodegas.  In  a  bodega  a  visitor 
may  be  shown  butts  which,  it  is  claimed,  contain  some 
wine  over  a  century  old.  Neither  of  these  classes  is  sent 
out  (exported)  as  is,  but  is  in  turn  extensively  blended 
further  to  produce  these  types,  or  special  types  or  sub- 
types  ranging  from  the  very  dry,  light  bodied,  and  colored 
sherry  to  those  that  are  sweet,  heavy  in  body,  and  dark  in 
color.  In  addition  to  the  mixing  of  the  various  sherries 
themselves  there  are  some  special  types  of  fortified  blend¬ 
ing  wines  used  to  give  special  character  to  sherry,  among 
which  are  "Vino  de  Color,”  a  boiled  down  must,  Pedro 
Ximenes”  (P.X.),  a  heavy  wine  made  from  the  grapes  ° 
the  same  name,  and  "Paxarete”  also  made  from  P.X. 
grapes  and  concentrated  by  artificial  heat.  All  the  sherries 
of  commerce,  of  all  types  and  styles  are  invariably  blended 
and  at  least  slightly  sweetened  and  fortified  as  require 
in  order  to  insure  their  keeping  as  well  as  maintaining  a 
definite  and  uniform  character.  All  contain  some  fi  m- 

grown  sherry. 
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The  soil  of  Jerez’  grape-growing  area  has  a  high  cal¬ 
cium  carbonate  content,  in  some  instances  as  high  as  30 
per  cent.  Some  of  these  lime  soils  may  be  a  bit  clayey  and 
some  sandy.  The  Palomino,  a  small  white  grape,  is  almost 
the  only  grape  used  for  sherry  in  the  Jerez  area.  The 
stumps  of  old  established  vines  are  about  two  feet  high. 
The  Pedro  Ximenes  grape,  which  grows  in  the  sherry  area 
to  a  much  smaller  extent,  is  used  to  produce  a  dark  syrupy 
wine  to  sweeten  the  sherries  of  commerce  before  ship¬ 
ment.  As  a  rule  no  Muscats  are  used  for  sherry. 

The  oldest  and  most  controversial  phase  of  sherry 
making  is  the  practice  of  using  calcium  sulfate  or  a  native 
gypsum  somewhat  burnt  which  lumps  up  and  is  ground 
to  a  powder.  This  is  sprinkled  on  the  grapes  as  they  are 
being  treaded  in  the  lagars,  a  process  generally  referred  to 
as  plastering.  A  published  analysis  of  this  material,  gyp¬ 
sum  or  "yeso,”  shows  as  mentioned,  about  84  per  cent  cal¬ 
cium  sulfate,  about  5  per  cent  calcium  carbonate,  and 
about  8  per  cent  water.  It  is  the  oldest  question  concerned 
with  pure  wine  acts  in  wine  growing  countries  and  it  is 
regulated  in  most  of  them.  It  is  so  sharply  controlled  in 
some  countries  that  the  practice  has  been  almost  entirely 
abandoned. 

Those  who  advocate  its  use  claim  that  sulfate  of  lime 
is  of  advantage  in  warmer  climates  for  its  retarding  influ¬ 
ence  on  bacterial  diseases  in  wine  and  for  "cleansing”  and 
clarification”  effects.  It  precipitates  cream  of  tartar 
and  actually  increases  the  titratable  acidity  as  well  as 
lowering  its  pH,  though  only  slightly.  It  increases  the  color 
of  red  wine,  which  filters  more  readily.  In  the  experiments 
conducted  by  this  author,  fermentation  was  slightly 
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retarded,  the  ash  of  the  wine  was  increased  to  more  than 
twice  the  normal,  and  the  alkalinity  of  the  ash  was  reduced 
to  less  than  half  that  of  wine  produced  from  the  same 
grapes  which  were  fermented  without  burnt  gypsum 
(ignited  CaS04.2H20) . 

The  reactions  probably  taking  place  are: 
KHQH.Oo+CaSCV-*  CaC4H4O0-f  KHS04 
2KHC4H4O0+CaSO4^  CaC4H4Oc+  H2C4H40«+K.>S04 

The  amount  of  potassium  sulfate  in  the  ash  of  wine  is 
limited  in  some  countries,  including  the  United  States,  to 
two  grams  per  liter,  0.2  gram  per  100  ml. 

As  is  so  well  known,  the  standard  container  for  Spanish 
sherry  wine  is  called  a  butt  the  world  over.  It  is  the  most 
important  receptacle  in  sherry  production  and  in  fact  is 
about  the  only  one  until  the  wine  is  bottled;  it  holds  about 
130  U.  S.  gallons.  As  approximately  enough  grapes  for 
one  butt  of  wine  are  dumped  into  the  lagar  and  are  treaded 
out,  the  juice  runs  from  the  lagar,  usually  through  a 
strainer,  directly  into  a  butt.  The  treaded-out  pulp  of  the 
grapes  that  have  received  a  small  sifting  of  giound 
burned  gypsum  may  get  another  sifting  of  gypsum  while 
being  stacked  up  around  a  central  press  in  the  lagar.  Some 
more  juice  is  pressed  out  which  also  runs  through  the 
strainer  into  the  butt.  The  residue  from  the  press  is 
pressed  out  further  for  workman’s  wine  or  for  use  as  a 
basis  of  distilling  material.  This  butt  of  first-class  juice 
is  hauled  into  town  in  a  2-butt  capacity  mule  or  ox  cart. 
The  butts  of  juice  which  by  this  time  have  started  active 
fermentation  are  delivered  into  the  hands  of  the  skillful 
cellar  man  who  may  either  permit  the  wine  to  continue 
its  fermentation  out  in  the  open  courts  or  yards  or  under 
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the  cover  of  the  spacious  and  well-ventilated  bodegas. 

All  fermentations  are  spontaneous,  are  usually  quiet 
and  steady,  and  when  fermentation  has  subsided  there  is 
usually  less  than  100  gallons  of  wine  in  the  butts.  This 
leaves  plenty  of  air  space  and  surface  on  the  wine  for  the 
film  yeast  to  grow.  Because  each  crushing  and  fermenta¬ 
tion  in  its  individual  butt  is  a  separate  one,  as  mentioned, 
and  depends  on  chance  yeast,  the  butts  often  differ  from 
each  other.  The  fermentations  are  variable  in  duration, 
completeness,  and  in  character.  This  requires  a  sorting  out 
process  which  is  the  starting  point  of  the  several  styles  of 
sherry.  This  sorting  out  or  classification  usually  takes 
place  during  the  late  fall,  winter,  and  spring.  Sometimes 
the  film  yeast  has  begun  to  form  on  the  surface  of  the 
wine  as  early  as  November  and  haste  may  have  to  be  made 
to  raise  the  alcoholic  content  to  avoid  acetification  (vine¬ 
gar  souring) .  Among  the  Jerez  sherry  makers  there  is  an 
ancient  proverb,  "San  Andres  Mosto  Vinoes,”  which  means 
that  by  St.  Andrews’  Day  (November  30th)  the  must  is 
wine.  This  marks  the  beginning  of  the  classification  pro¬ 
cedure  which  continues  through  the  winter  and  may  ex¬ 
tend  into  the  spring.  The  lighter  wines  (lowest  in  alcohol 
content)  must  be  brought  up  to  a  higher  alcohol  strength 
with  grape  spirit  to  avoid  acetification  but  low  enough  to 
permit  the  film  growth. 

The  wines  in  the  butts  are  tasted  one  by  one  and 
assigned  to  different  classes  or  types.  Those  that  ferment 
lapidly  and  become  dry,  pale  and  clear  are  usually  of 
lower  alcohol  content  and  resemble  very  pale,  light,  white 
wines.  They  are  quickly  separated  from  the  others,  are 
promptly  rackcd-off  their  lees  and  the  alcohol  is  raised 
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to  a  uniform  standard  to  protect  it  from  acetification  and 
to  an  optimum  state  for  flor  film  yeast  growth.  These 
wines  may  go  immediately  into  the  solera  or  they  may  be 
held  "Anadas”  (unblended)  until  the  second  racking. 
These  wines  form  the  basis  of  the  Fino  class  of  sherries 
which  with  greater  age  and  development  may  become  the 
Amontillado,  etc.  The  butts  of  this  type  of  sherry  are 
marked  with  a  straight  plain  mark  and  a  design  to 
resemble  a  palm  leaf  and  are  known  as  Palma  type.  These 
Fino  types  are  of  utmost  importance  and  everything  pos¬ 
sible  is  done  to  insure  as  many  butts  as  possible  develop¬ 
ing  along  the  Palma  lines.  These  sherries  upon  which  the 
film  has  grown  are  lighter  in  color  because  the  film  exerts 
a  bleaching  action. 

The  next  type  which  is  the  basis  of  the  Oloroso  sherry 
is  known  as  Cortados.  The  alcohol  content  is  over  27 
per  cent  British  proof  spirit  (about  15.4  per  cent  alcohol 
by  volume)  and  it  has  a  golden  color  and  more  flavor, 
body  and  character  than  the  Palmas.  The  principal  mem¬ 
ber  of  the  Palma  type  is  the  Pale  Cortado  but  there  are 
also  the  Dos  and  Tres  Cortado  which  are  more  unusual 
for  all  generally  take  longer  to  ferment  than  the  Palmas. 
On  the  palma  butts  are  marked  a  vertical  line  with  one, 
two  or  three  horizontal  lines  marked  across  it. 

The  third  type  of  sherries  is  the  Rayas.  This  con¬ 
stitutes  the  lower  grade  group  which  in  order  of  inferiority 
are  the  Un,  Dos,  and  Tres  Rayas,  with  the  butt  marked 
with  from  one  to  three  straight  vertical  chalk  mark  lines 
(I,  II,  III) .  These  constitute  the  waiting  group  which  may 
in  time  turn  out  to  become  so  improved  that  they  may 
enter  the  Oloroso  class.  Should  they  get  worse  they  may 
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become  "Parillas”  winch  is  the  lowest  and  final  class  of 
sherries.  These  butts  are  marked  #  (obliquely  crossed 
double  lines).  These  latter  wines  are  fit  only  for  distil¬ 
lation.  The  Parilla  may  have  all  the  faults  that  wines  fall 
heir  to,  the  besetting  sin  being  vinegar  sour  (acetification) 
in  various  degrees.  There  may  be  some  lactic  or  other  bac¬ 
terial  decomposition  or  putrefaction,  or  the  wine  may  be 
astringent  due  to  tannin  or  coarse  (or  without  quality). 
The  cellar  man  quickly  eliminates  the  Parillas  and  sends 
them  to  the  still. 

Often  wine  which  is  slightly  "pricked”  on  the  line  of 
volatile  acid  content  may  have  its  acetic  acid  content 
reduced  to  some  extent  by  the  flor  film  growth  which 
lives  at  the  expense  of  acetic  acid  as  well  as  the  alcohol 
present.  Most  of  the  sherry  before  it  is  shipped  is  more 
or  less  strengthened  with  high  proof  natural  brandy  to 
something  over  17  per  cent.  The  spirit  used  for  strength¬ 
ening  sherry  is  almost  neutral  and  188  to  189  proof  (U.S.) 
or  65  per  cent  British  overproof,  which  is  obtained  by  the 
distillation  of  Parilla  wines  of  Jerez  or  from  the  neigh¬ 
boring  districts  of  La  Mancha,  Calaluna  and  other 
districts. 

Although  the  passing  of  sherry  through  the  solera  is 
in  itself  an  extensive  process  of  blending,  there  is  another 
final  blending  of  the  drawn-off  wines  a  very  short  time 
before  shipment.  Though  the  prevailing  demand  is  for 
the  lighter  Fino  types,  these  are  usually  modified  by  cer¬ 
tain  proportions  of  Oloroso,  Amontillado  or  special  com¬ 
posites.  The  Olorosos  which  do  not  have  character  im¬ 
parted  by  film  are  blended  with  those  that  do  have  this 
character  so  that  all  commercial  Spanish  sherry  of  all 
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classes  and  types  lias  that  particular  characteristic  im¬ 
parted  to  wine  by  the  flor  film  growth.  Even  to  the  Finos, 
some  Pedro  Ximenes  or  Pararete  is  invariably  added  and 
alcoholic  strength  brought  up  to  the  required  standard. 
A  little  Vino  de  Color  is  added  to  add  shades  of  darkness 
and  fruitiness.  Before  the  final  filtering  prior  to  shipping, 
the  wine  is  fined  with  albumen  (whites  of  eggs),  isinglass, 
Spanish  clay,  and  other  fining  and  filtering  aids. 

The  sherry  butts  are  either  of  Baltic  or  American 
white  oak  which  after  being  washed,  steamed,  or  chemi¬ 
cally  treated  with  ammonia  are  thoroughly  rinsed  with 
water  or  with  cheap  but  sound  sherry  wine. 

To  a  modern  wine  chemist,  a  winemaker,  one  of  the 
outstanding  weaknesses  of  Spanish  sherry  winemaking 
would  appear  to  be  its  spontaneous  fermentation  during 
which  yeasts,  mycoderma,  lactobacilli,  mannite  bacteria 
and  a  host  of  other  organisms  scramble  for  the  ascendency. 
Some  wines  will  spoil  under  these  conditions.  Control  of 
fermentation,  temperature,  use  of  sulfur  dioxide,  pure 
film  yeast  cultures  and  all-around  cleanliness  will  tend  to 

reduce  this  loss. 

The  Spanish  aim  is  to  ferment  with  true  wine  yeast  and 
to  develop  and  encourage  the  growth  of  the  films  with  flor 
yeast  after  the  initial  fermentation.  1  o  this  end  the  wine 
surface  is  exposed  to  the  air  in  the  butt  with  one-quarter 
or  more  head  space,  keeping  the  temperature  near  65  to  70 
degrees  F.  The  alcohol  content  should  be  between  14  to 
16  by  volume;  the  pH  about  3.0,  which  is  satisfactory 

for  the  flor  film  yeast  growth. 

There  are  no  secret  processes  in  the  Jerez  sherry  area, 
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every  step  appears  open  for  observation — each  simple  tra¬ 
ditional  step  is  explained  with  reasons  for  the  practice. 

The  treading  with  shoes  is  defended  as  being  about  the 
right  pressure  (average  weight  of  a  man)  not  to  bruise 
the  skins  or  stems  which  might  produce  bitterness  in  the 
wine.  There  are  a  number  of  reasons  given  for  the  use  of 
the  natural  gypsum  (burnt).  Some  of  the  claims  are  that 
the  wine  filters  better  after  fermentation  and  that  bac¬ 
terial  diseases  are  inhibited  by  its  addition. 

Sherry  wine  is  the  one  type  of  wine  in  which  the  whole 
wine  world  seems  interested.  From  far  away  Australia  we 
have  the  researches  of  R.  L.  Williams,  J.  C.  M.  Fornachon 
and  others.  From  South  Africa  we  have  the  valuable  con¬ 
tributions  of  C.  J.  G.  Niehaus.  The  work  of  many  others 
in  other  parts  of  the  world  seems  to  make  the  entire  wine 
world  kin.  It  was  the  peerless  F.  de  Castella  who  gathered 
a  wealth  of  information  concerning  sherry  during  his 
visit  to  Spain  forty  years  ago.  R.  L.  Williams,  at 
Roseworthy  Agricultural  College,  South  Australia,  stated 
that  no  single  factor  has  greater  influence  on  the  char¬ 
acter  of  wine  than  grape  acids.  Their  principal  effects 
are  to  balance  the  flavor,  to  intensify  and  protect  the 
color  and  when  sufficiently  high  to  render  the  wine  an 
unfavorable  medium  for  the  development  of  wine  spoil¬ 
age  organisms  due  to  their  influence  on  the  pH  of  the 
wine.  This  latter  effect  is  very  important  in  the  rearing 
of  "flor”  sherry  which  is  especially  prone  to  spoilage  by 
reason  of  the  influence  of  the  yeast  film  in  promoting 

anaerobic  conditions  in  the  wine  immediately  under  the 
film. 

Williams  observed  in  crushing  Pedro  Ximenes  that 
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the  pH  of  the  free-run  juice  was  3.61,  the  screw-pressed 
juice  was  3.84  and  the  still  harder  pressed  continuous 
pressing  was  4.00.  With  some  Labrusca  and  Rotund  if  ola 
species  the  reverse  is  true.  The  reactions  produced  when 
calcium  sulfate  is  used  (burnt  gypsum)  depend  somewhat 
on  the  ratio  of  calcium  sulfate  to  the  tartrates  present.  In 
any  case,  the  potassium  bitartrate  content  is  reduced  so 
that  there  is  less  likelihood  of  argol  (potassium  bitartrate) 


precipitation  in  the  wine  casks  during  storage. 

This  is  an  advantage  where  solera  maturation  is  fol¬ 
lowed  as  it  prevents  large  crusts  of  tartar  forming  and 
interfering  with  the  gas  exchange  through  the  wood. 
Williams  reports  that  wines  made  in  Australia  without 
sulfur  dioxide  in  the  must  were  remarkably  clean  and 
developed  the  flor  character  very  quickly.  Wine  for 
sherry,  he  agreed,  should  be  separated  from  the  skins  as 
early  as  possible  to  avoid  extraction  of  tannin.  To  con¬ 
serve  space,  casks  will  usually  be  stacked  three  tiers  high, 
for  which  reason  they  should  be  of  uniform  shape  and  size. 
They  should  be  kept  still  and  undisturbed  to  prevent 
undue  movement  of  the  cask  contents  once  the  film  has 
developed  on  the  surface  of  the  wine.  There  should  be  no 
painting  of  the  casks  as  this  reduces  the  gas  exchange  sur¬ 
face  and  limits  the  air  (oxygen)  avadable  to  the  film.  Wil¬ 
liams  found  the  best  results  are  to  be  obtained  in  we 
insulated  storage  cellars  constructed  partly  underground. 
Here  the  film  grows  rapidly  and  provides  good  cover 
when  the  temperature  is  between  60  to  65  degiees 
(The  solera  temperature  in  Jerez  is  of  course  much 
higher.)  Three  important  conditions  are  provided  fo. 
in  the  solera  system:  namely  the  lees  are  not  removed,  the 
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film  is  retained  unbroken,  and  occasionally  contact  of  the 
wine  with  air  is  made  possible.  The  accumulation  of  lees, 
mainly  composed  of  autolized  yeasts,  may  have  two  main 
effects;  L  c.,  the  products  of  the  yeast  autolyzate  may  add 
flavor  to  the  wine  and  secondly  serve  to  provide  for  the 
nutrition  of  the  yeast  film.  Occasional  additions  of 
younger  wine  from  a  preceding  stage  of  the  solera,  in 
addition  to  the  air  contact  provided,  maintain  the  vigor  of 
the  film.  It  is  very  noticeable  that  the  film  grows  most 
vigorously  on  young  wines  and  loses  tenacity  as  the  wine 
ages.  Another  factor  which  has  an  important  effect  on  the 
film’s  loss  of  vigor  as  the  wine  ages,  in  the  gradual  increase 
of  alcohol  content  occurring  in  storage.  Despite  the  fact 
that  the  film  yeast  uses  alcohol  as  a  source  of  energy,  the 
conditions  in  the  cask  are  such  that  wine  undergoes  prog¬ 
ressive  increases  in  alcohol  content.  Williams  claims  that 
for  blending  purposes  wines  usually  acquire  a  fairly  high 
level  of  flor  character  at  the  end  of  two  years.  Once  the 
wine  is  removed  from  contact  with  the  film  the  wine 
should  be  kept  in  filled  containers. 

As  sherry  wines  taken  from  the  solera  contain  as  a 
rule  only  a  trace  of  sugar,  it  becomes  necessary  to  blend 
them  with  varying  amounts  of  other  sweeter  wine.  In 
addition  to  producing  uniformity,  the  chief  reasons  for 
final  blending  are  for  the  purposes  of  sweetening,  and 
increasing  the  alcoholic  content. 

The  Jeiez  film  yeast  to  which  so  much  importance 
is  attached  by  some  in  connection  with  Spanish  sherry 
production,  is  a  true  wine  yeast  according  to  authorities 
who  have  examined  and  used  it.  It  is  the  same  or  similar 
to  Saccharomyces  ellipsoideus  which  form  endospores 
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(some  strains  do  not  form  endospores)  and  ferment  grape 
must  very  vigorously  up  to  high  alcohol  content.  How¬ 
ever,  the  film  yeast  differs  from  the  typical  wine  yeasts 
in  that  after  fermentation  is  ended  it  gradually  forms 
continuous  heavy  white  to  gray  films  on  the  fermented 
liquid.  In  this  film-forming  property,  the  Jerez  yeast 
resembles  M  y  coderm  a  vini,  which  it  has  been  suspected 
of  being  for  a  long  time.  M ycoclerma  vini ,  however, 
forms  no  alcohol,  will  not  grow  in  as  high  alcohol  con¬ 
tent  wine,  and  does  not  form  endospores  and  there¬ 
fore,  in  these  respects  differs  from  Jerez  film  yeast.  M yco- 
denna  aceti,  the  well-known  vinegar  bacterial  growth  also 
sometimes  forms  a  thin  film  over  the  wine  in  which  it 
grows  (mother  of  vinegar)  but  it  is  not  so  white  or 
thick  as  that  produced  by  the  Mycoderma  vini  of  "wine 
flowers.”  They  are  easily  distinguished  from  each  other  by 
microscopic  examination  or  even  the  practiced  eye.  Amer- 
ine  stated  that  the  film  yeast  is  particular  as  to  the  amount 
of  alcohol  present:  if  a  bit  too  much  no  film  will  form,  if 
too  little  (the  acetic  acid)  Mycoderma  film  will  form  with 
the  Mycoderma  vini  film  and  the  wine  will  spoil. 

It  was  found  by  Dr.  Cruess  that  when  wines  contain¬ 
ing  less  than  1 5  per  cent  alcohol  by  volume  were  inocu¬ 
lated  with  mixed  cultures  of  film  yeast  and  Mycoderma- 
aceti  (vinegar)  bacteria  they  usually  became  sour,  whereas 
at  1  5  per  cent  alcohol  content  and  above,  the  film  yeast 
gained  the  ascendency  and  crowded  out  the  vinegar 
bacteria.  Occasionally,  however,  even  when  the  alcoho 
content  is  near  1 5  per  cent,  some  acctification  may  occur. 
It  was  found  that  if  the  alcohol  content  of  the  wine  is  kept 
over  15.5  per  cent  up  to  over  16  per  cent  there  is  no  danger 
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of  acetification.  It  was  found  on  laboratory  and  winery 
scale  tests  that  if  the  alcohol  is  raised  above  the  limit  of 
growth  of  acetic  bacteria  the  film  yeast  will  reduce  the 
excess  volatile  acidity  to  well  below  the  limit  at  which 
acetic  acid  is  perceptible  to  the  taste  and  safely  within 
legal  requirements.  In  one  of  these  experiments  0.258 
per  cent  of  acetic  acid  was  reduced  to  0.06  per  cent 
in  forty-six  days.  These  experiments,  it  is  said,  have  been 
repeated  in  the  same  manner  numerous  times  on  a  labora¬ 
tory  scale  and  occasionally  on  a  winery  scale.  In  addition 
to  these  experiments  recorded  by  Dr.  Cruess,  the  author 
reduced  the  volatile  acid  in  wine  to  less  than  half  with 
Jerez  film  yeast.  In  Oregon  he  found  vinegar  sour  wine 
being  reclaimed  by  the  film  yeast.  This  is  a  routine  pro¬ 
cedure  in  other  wineries  as  well. 

The  addition  of  gypsum  (Spanish  custom)  to  the 
grapes  during  crushing  has  quite  an  influence  on  the  ulti¬ 
mate  analysis  of  the  finished  sherry,  giving  the  sherry 
nearly  twice  the  normal  ash  content  and  at  the  same  time 
reducing  the  alkalinity  of  the  ash  to  a  very  low  degree.  It 
is  claimed  by  experimenters  that  the  gypsum  addition 
lowers  the  pH  value  of  the  juice  by  precipitating  tartaric 
acid  as  calcium  tartrate  with  liberation  of  sulfuric  acid 
and  formation  of  potassium  sulfate,  as  detailed  above. 
Recently,  the  Alcohol  Tax  Unit  has  permitted  the  use 

of  definite  amounts  of  calcium  sulfate  in  Flor-sherry 
making. 

It  was  observed  in  California  by  Dr.  Cruess  and  others, 
that  the  addition  of  calcium  sulfate  to  an  aged  wine  had 
very  little  effect  on  the  pH  but  the  addition  before  fer¬ 
mentation  had  a  marked  effect.  This  wine  made  from 
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unplastered  must  had  a  pH  value  of  3.8  and  that  from  the 
must  receiving  eight  grams  of  calcium  sulfate  per  liter  was 
3.25.  The  California  experiments  further  showed  that 
although  the  plastered  wine  cleared  more  rapidly  and 
completely  after  fermentation,  it  fermented  more  slowly. 
The  addition  of  sugar,  or  ammonium  phosphate  (0.25  to 
0.30  gram  per  100  ml.)  increased  the  crop  of  film  yeast 
and  its  activity.*  Addition  of  ammonium  phosphate 
would  naturally  increase  yeast  activity. 

The  grapes  used  in  the  must  for  California  sherries 
and  Spanish  sherries  are  rather  neutral  in  taste  and  low  in 
acids.  The  analysis  of  all  sherry  wines  shows  very  low  acid 
content.  In  the  study  of  the  analysis  charts  on  Spanish 
sherries  one  is  struck  with  the  high  ash  content;  this,  with 
the  low  alkalinity  of  the  ash,  tends  to  show  the  effect  of 
the  addition  of  gypsum  that  is  sifted  on  the  grapes  as  they 
are  being  crushed.  The  calcium  compound  addition  causes 
a  heavy  calcium  tartrate  precipitate  which  being  insoluble 
is  lost.  There  may  be  substantial  loss  of  potassium  salts 
as  well.  This  "plastering”  of  sherry  wines,  as  practiced  by 
the  Spanish,  is  an  ancient  process  which  has  been  continued 

up  to  today. 

From  the  tables  it  will  be  seen  that,  generally,  the 
acidity  of  all  sherries  is  quite  low;  however,  the  aver¬ 
age  acidity  of  sherry  wines  of  Spain  is  higher  than  that 
of  United  States  sherries.  In  Spain,  after  the  crushing 
and  pressing  of  the  grapes,  spontaneous  fermentation 
takes  place  and  usually  no  attempt  is  made  to  keep  the 

*  Ammonium  phosphate  is  not  approved  for  use  in  any 
wine  except  champagne. 
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temperatures  down.  Only  in  recent  years  and  in  certain 
quarters  has  there  been  any  sulfuring  of  the  initial  must  be¬ 
fore  fermentation  gets  fully  under  way.  After  fermenta¬ 
tion,  there  is  a  period  of  a  few  months  for  storing  and  the 
first  racking.  This  is  followed  by  the  first  addition  of 
brandy.  The  wine  is  then  racked  into  other  butts  which 
are  placed  in  the  open,  exposed  yards  of  the  bodegas.  The 
grape  brandy  which  is  added  to  the  fermented  sherry  ma¬ 
terial  is  distilled  from  the  wines,  the  lees,  washings  and 
pomace  material. 

The  casks  (butts  of  about  130  U.  S.  gallons),  into 
which  the  new  wine  is  racked  after  the  fermentation,  after 
the  addition  of  some  brandy,  and  the  initial  storage,  are 
stacked  in  soleras,  which  are  not  cleaned  out  as  mentioned. 
There  is,  however,  a  continuous  passage  of  wine  through 
them.  The  old  wine  is  taken  out  of  the  oldest,  lowest  tier 
(though  it  is  rarely  emptied  completely) ,  and  newer  wine 
is  siphoned  into  it  to  take  its  place.  The  classes  of  sherry 
that  are  imported  are  not  clearly  classified  and  often  over¬ 
lap.  However,  the  analyses  and  type  will  be  broadly  but 
not  strictly  in  accord. 

There  are  shown  in  the  table  of  analysis  the  chemical 
c  aracteristics  of  the  bulk  of  the  sherries,  such  as  were 
being  imported  into  the  United  States  in  1944  and  1945 

Spanish  sherries  have  been  said  to  owe  their  char¬ 
acteristics  to  the  flor  or  film  yeast,  while  on  the  other  hand 
American  sherries,  it  has  been  said,  owe  their  character¬ 
istics  to  prolonged  heating  or  "baking,”  as  it  is  called 
wines  to  which  brandy  has  been  added  are  stored  in 
small  packages  or  in  warm  places  in  open  courts  or  in 
sunshine  they  become  sherry,  and  even  more  swiftly 
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if  oxygen  or  air  is  blown  through.  While  the  film  yeast 
does  add  what  is  described  as  a  rancio  flavor  to  some  sherry, 
it  is  never  the  outstanding  characteristic  of  the  sherry  in 
question.  It  is  usually  noticed  best  in  a  very  dry  imported 
Spanish  sherry.  The  rancio  flavor  in  excess  alone  might 
class  the  wine  as  spoiled,  but  many  believe  it  contributes 
to  the  quality  of  the  sherry  only  if  present  in  just  the 
proper  amount.  Since  many  consumers  dislike  the  "cooked” 
taste,  the  baking  of  sherry  is  gradually  being  replaced 
with  longer  aging  at  lower  temperatures.  Our  sherry  pro¬ 
ducers  to  some  extent  go  in  for  speed  as  compared  with 
the  Spanish  who  go  in  more  for  age.  In  Australia  the  film 
yeast  sherry  is  blended  with  slow  age  sherry.  At  present, 
in  South  Africa,  many  thousands  of  gallons  of  brandied 
white  wine  to  which  brandy  has  been  added  are  under  fi  m- 


producing  sherry.  ,  ,  , 

The  producers  of  Spanish  sherries  have  used  the  old 

traditional  and  accepted  process,  and  are  rather  reluctant 
to  use  any  application  of  chemistry,  bacteriology  or  new 
mechanical  devices  lest  the  finished  product  take  on  a 
new  character.  As  in  the  production  of  Cognac  in  Fran  , 
the  cultivation  and  growing  of  grapes  for  sherry  are  . 
most  entirely  in  the  hands  of  small  landowners  The  large 
wineries  and  blending  establishments  purchase  these  giapc 
or  wine  and  process  as  has  been  described.  .  ,  r 

Spanish  sherry  wine  production  consists  mam  y  o 
elaborate  and  extensive  blending,  the  principal  purpose 
being  uniformity,  so  that  the  product  of  one  establish¬ 
ment  of  any  particular  type  will  have  approximately 

same  character  from  year  to  year. 

Spanish  sherries  are  intended  to  be  umfo  •  P 
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ducer  intends  that  they  should  all  ferment  out  dry  to 
insure  that  the  desired  amount  of  alcohol  be  obtained. 
To  be  sure  there  is  ample  sugar  in  the  must,  the  grapes 
before  crushing  are  dried  to  a  small  extent  in  order  to 
concentrate  the  sugar.  When  the  partially  dried  grapes  are 
treaded  out,  the  free-run  juices  and  the  pressed-out  juices 
are  put  together  to  form  the  basic  must  for  the  wine 
which  is  then  run  into  fermenting  butts.  The  must  usually 
staits  fermenting  spontaneously  because  of  the  natural 
wild  yeasts  present  and  because  there  is  no  sulfur  dioxide 
to  letard  the  fermentation — if  the  fermentation  is  normal 
and  healthy  it  goes  to  an  end  of  the  sugar.  Should  fer¬ 
mentation  stop  before  this  stage  we  would  say  the  fermen¬ 
tation  is  "stuck.”  Many  remedies  have  been  offered  to  speed 
this  stuck  wine  to  an  end.  However,  it  often  requires  much 
experience  and  skill  on  the  part  of  the  winemaker  to 
rejuvenate  a  stuck  wine.  In  this  stage,  and  until  the  wine 
is  pasteurized  or  fortified  with  spirits,  bacterial  action  may 
set  in  and  the  wine  is  likely  to  spoil. 

In  the  search  for  the  alleged  differences  between 
Spamsh  and  Un.ted  States  sherry  wines  the  bacteriologist 
s  the  man  of  the  hour.  If  we  may  discount  for  a  momern 

yeastTand T  TT  ^  °f  bacte™’  molds, 

y  asts  and  fungus-like  yeasts  that  ride  on  the  normal  dust 

particles  and  that  are  blown  about  in  the  air,  which  may 

*>  r:tr  xr™  lif  opr  r 
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which  is  a  true  yeast.  There  is  a  great  deal  of  difference  be¬ 
tween  the  first  two  but  the  difference  between  the  last  two 
is  not  so  marked. 

Sherries  with  a  distinctive  bouquet  and  flavor  compar¬ 
able  to  those  produced  in  Spain  are  being  produced  at 
several  California  wineries  by  the  use  of  film  yeast  (Jerez) 
imported  from  Spain  which  develops  a  flowering  or  flor 
process  that  is  most  important  in  the  production  of 
sherries  of  the  Jerez  region  of  Spain.  The  peculiar  pun¬ 
gent  bouquet  of  the  Spanish  sherry  is  attributed  to  the 

film  yeast. 

There  has  been  a  tendency  towards  longer  periods  of 
warming  and  a  general  lowering  of  temperature  in  pro¬ 
ducing  United  States  sherry  and  more  aging  out  in  oak 
or  redwood  up  to  five  or  more  years  without  heating,  and 
a  general  blending  of  the  above  with  film  produced 
sherry.  A  sea  voyage  to  a  warm  climate  or  a  warm  tem¬ 
perature  during  which  jolting  and  moving  whips  air  in 
and  out  of  the  white  wine,  the  changes  of  temperature 
and  the  convection  currents  set  up,  are  all  factors  tending 

to  create  sherry.  .  . 

Assuming  that  Mycoderma  accti  is  out  of  the  picture 

because  it  cannot  work  in  the  15-plus  alcohol,  there  are 
left  two  important  microscopic  organisms  to  consider:  the 
M  y  coderm  a  vini  which  forms  no  alcohol;  an  t  e  Jerez 
film  yeast  that  acts  just  the  same  as  any  standard  cu  i- 
vated  wine  yeast  producing  high  alcohol  content,  which, 
however,  instead  of  subsiding  after  it  has  produced  its  max¬ 
imum  alcohol  depending  on  the  amount  of  --  ble  ug 
present,  forms  a  heavy,  white-grey  film  t  is  belief 
by  most  American  winemen  that  it  is  ju 
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alleged  difference  between  Spanish  and  American  sherry 
lies.  It  is  not  likely  that  Mycoderma  vini  plays  any 
important  part  in  the  Spanish  sherry  production,  for 
the  basic  fermentation  is  due  to  Jerez  yeast  which  during 
fermentation  doubtless  takes  full  charge,  producing  the 
alcohol,  and  subsequently  the  film,  under  which  the  flavor 
is  said  to  be  developed.  Mycoderma  vini  is  further  handi¬ 
capped  if  the  alcohol  formed  is  high,  because  it  has  been 
assertained  by  experiments  that  Jerez  yeast  can  operate 
in  higher  alcoholic  media  than  can  Mycoderma  vini. 

Let  us  continue  our  review  of  the  Spanish  process. 
After  the  wine  has  gone  through  the  fermentation  and 
film  state  and  is  rated  for  a  certain  solera,  it  is  likely  that 
the  film  may  hang  on  in  a  small  way.  However,  its  big 
work  is  over  and  the  solera  system  already  described  is 
fundamentally  a  process  of  blending.  In  the  opinion  of 
many,  the  real  sherry  flavor  steadily  forms  in  a  slow  way 
as  a  result  of  the  warm  climate  and  oxidation  in  Spain, 
but  is  produced  in  a  quicker  way  by  our  numerous  pro¬ 
cesses  in  America.  If  the  process  of  reasoning  which 
we  have  followed  is  sound,  then  in  order  to  make  our 
sherry  more  like  the  Spanish  style,  the  selected  must  after 
tieatment  with  sulfur  dioxide  should  be  yeasted  with  a 
pure  culture  of  Jerez  yeast  produced  by  some  able  labo¬ 
ratory  such  as  the  Berkeley  laboratory.  This  yeast,  after 
producing  the  basic  alcohol  from  the  sugar  of  the  must, 

goes  on  to  produce  the  film  and  the  effect  attributed  to 
the  film. 

According  to  Dr.  Ferro  of  Bodegas  Santo  Tomas, 
Ensenada,  Mexico,  the  simplest  wine  to  produce  is  their 
sherry.  After  fermentation  of  the  selected  white  grape 
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wine  (about  12-13  per  cent  alcohol)  in  a  covered  tank,  it 
is  inoculated  with  a  film  yeast  culture  (slant  in  bottle) 
obtained  at  the  Berkeley  Yeast  Laboratory,  which  prob¬ 
ably  originated  from  Jerez  film  yeast.  This,  as  described  to 
the  author  by  Dr.  Ferro,  causes  a  brownish  white,  net-like 
film  to  form  over  the  entire  surface  of  the  wine.  The 
growth  goes  on  and  the  wine  is  left  undisturbed  for  two 
years,  after  which  sufficient  brandy  is  added  to  raise  the  al¬ 
cohol  content  up  to  17  per  cent  alcohol  for  Mexico  and  18 
per  cent  for  the  United  States.  It  is  likely  that  it  would  be 
safer  for  Dr.  Ferro  to  begin  with  1 5  per  cent  alcohol  or 
more  in  order  to  avoid  danger  of  acetification,  and  it  is 
suggested  that  the  high  temperature  of  the  Mexican  valley 
is  probably  the  most  important  factor  of  all.  At  any  rate 
the  sherry  he  served,  which  he  said  was  made  in  the  above 
manner,  was  a  very  good  product  indeed.  Ensenada,  in 
western  Mexico,  and  Parras,  near  Monterey,  are  the  prin¬ 
cipal  winemaking  centers  of  old  Mexico  and  arc  sources  of 
Mexican  sherry. 

The  development  of  sherry  wine  in  the  United  States, 
while  not  as  old  as  that  of  Spain,  has  moved  very  much 
faster.  Changes  have  been  kaleidoscopic  and  spectaculai 
in  character  at  times.  It  was  believed  by  some  that  the 
development  of  fine  sherry  in  California  was  long  de¬ 
layed  by  law.  In  1886,  when  the  first  Sweet  Wine  Act 
was  passed,  sherry  was  required  to  contain  four  per  cent 
sugar,  in  order  that  it  would  not  compete  with  tax-paid 
spirits.  In  1913  the  act  was  revised  and  entirely  dry  sherry 
could  be  made  legally.  In  1940,  approximately  19  million 
gallons  were  sold,  mostly  of  dry  sherry.  It  is  estimated  that 
one-fifth  of  all  the  wines  produced  in  the  United  States  is 
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sherry,  and  the  quantity  of  all  sherry  sold  is  even  greater 
than  that.  Americans  have  become  increasingly  larger 
consumers  of  sherry.  It  has  been  stated  that  there  is 
hardly  a  single  type  of  grape  grown  within  the  borders  of 
California  or  of  the  entire  United  States,  for  that  matter, 
which  does  not  contribute  its  juice  to  the  making  of  sherry 
in  some  winery. 

Most  of  the  sherry  made  in  the  United  States  is  the 
pale  dry  type  and  fermentation  usually  goes  to  the  end  of 
the  sugar.  If  the  producer,  particularly  in  California, 
wants  to  leave  sugar  in  the  sherry,  he  allows  the  fermenta¬ 
tion  to  continue  until  the  sugar  is  reduced  to  the  desired 
quantities  and  then  high-proof  grape  brandy  is  added  to 
arrest  or  check  the  fermentation.  In  the  east  and  middle- 
west,  if  sugar  is  desired  in  sherry  it  is  added  as  such,  or 
obtained  by  blending.  The  methods  employed  following 
this  fermentation  are  numerous.  All,  however,  produce  the 
same  result:  that  is,  produce  by  heat,  oxidation,  and  time, 
a  character  which  we  recognize  in  the  United  States  as 
belonging  to  sherry.  Some  United  States  producers  use  the 
Spanish  sherry  as  a  standard.  This  is  difficult  because  there 
are  more  variations  in  Spanish  sherries  than  in  those  of  the 
United  States.  Some  producers  simply  produce  a  uniform 
product  by  baking,  aging  and  blending,  and  improve  it 
from  year  to  year  until  they  obtain  a  satisfactory  product, 
acceptable  to  the  trade.  Sherry  wine  is  rather  remarkable 
when  we  consider  that  it  is  the  usually  neutral  wine  so  short 

of  character  that  develops  into  the  very  desirable  finished 
sherry. 

The  oldest  of  the  U.  S.  processes  involved  heating  the 
wine  in  large  and  small  containers  in  hot  rooms  heated  by 
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steam  pipes  or  kiln-like  devices  which  were  stoked  with 
wood  or  coal.  These  gave  way  gradually  to  the  more  uni¬ 
form,  up-to-date  gas  heating  method,  which  maintains  the 
temperature  thermostatically  within  narrow  limits  of 
fluctuation;  only  a  relatively  few  of  these  hot  rooms  are 
still  in  operation.  The  process  most  often  used  is  to  "bake” 
the  wine  with  hot  water  coils  or  steam  coils  inside  of  large 
oak  or  redwood  tanks.  The  temperature  range  maintained 
is  from  about  90  to  140°  F.  The  higher  temperature 
quickens  the  process  and  it  requires  about  2)4  to  3  months. 
At  the  lower  temperatures  it  may  require  4  to  6  months. 
A  number  of  students  of  sherry-making  have  come  to 
the  conclusion  that  slow  aging  provides  sherry  more  like 
the  Spanish  type  than  does  baking  at  commercial  tempera¬ 
tures  (120-160  F.). 

A  typical  process  for  many  California  and  other  winer¬ 
ies  producing  sherry  is  as  follows:  The  white  wine  from 
Golden  Chasselas,  Mataro,  Tokay,  Mission,  and  Malaga 
juice  and  numerous  other  grapes,  (preferably  Palomino,  if 
available),  is  processed  in  hugh  vats  with  inside  hot  water 
coils  thermostatically  controlled  at  125  to  13  5  F.  for 
about  three  months  for  pale  dry  sherry  and  for  darker 
sherry,  five  months.  Steam  coils  are  also  used. 

If  white  wine  is  exposed  to  the  air  for  some  time  it 
becomes  darker  and  the  amber  color  deepens  if  it  is 
warmed;  this  is  the  stage  to  be  watched  lest  the  wine  be¬ 
comes  too  dark.  Permission  may  be  granted  to  use  small 
amounts  of  activated  carbon  to  reduce  color,  provided  the 
wine  is  not  changed.  This  is  not  good  practice  because 
flavor  and  character  arc  also  reduced  along  with  the  color. 

There  are  a  number  of  winemen  who  dislike  very  much 
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the  term  “baking”  as  applied  to  sherry  since  it  creates  the 
impression  that  their  wine  is  heated  in  dry  kilns  or  hot 
houses  at  almost  oven  temperatures.  These  old-fashioned 
baking  processes  have  almost  disappeared  in  all  the  Cali¬ 
fornia  wine  districts;  however,  several  still  make  sherry  in 
50-gallon  barrels  and  larger  units  in  a  hot  room  at  not 
over  125°  F.,  warming  and  cooling  gradually  from  three  to 
five  months  or  more  with  no  other  treatment. 

One  winery  in  the  sweet  wine  district  specializing  in 
sherry,  blends  sherry  in  a  tank  holding  185,000  gallons. 
This  concern  uses  hot  coils  on  the  bottoms  of  their  tanks, 
heating  the  wine  from  three  to  five  months,  and  depend¬ 
ing  on  convection  currents  set  up  to  mix  the  product. 
Some,  however,  blow  in  air  for  mixing  or  pump  the  wine 
in  and  out  of  the  casks  (tanks)  through  heat  exchangers. 
Some  baking  is  done  in  large  closed  concrete  tanks  with 
hot  water  coils,  and  about  25,000  gallons  are  made  at  a 
time  in  one  large  winery.  Still  larger  concrete  tanks  are 
used  in  some  wineries.  Sherry  is  also  made  from  Thomp¬ 
son  seedless,  Sultanas,  also  red  and  white  Malagas  and 
Tokays.  Some  wineries  use  concrete  for  everything  but 
sherry.  Such  a  typical  winery  had  only  five  wooden 
sherry  tanks,  which  were  used  as  cookers;  three  were  of 
40,000-gallons  capacity  and  two  of  32,000-gallons.  Each 
used  hot  water  coils  at  125  to  130°  F. 

Some  pale  dry  sherry  is  made  from  very  dry  sherry 
material.  To  produce  a  darker  sherry  the  material  is 
allowed  to  have  more  sugar,  or  a  darker  juice  or  some  red 
juice  which  turns  brown  on  cooking.  Some  sherry  pro¬ 
ducers  make  only  one  kind  of  sherry,  the  pale  dry,  and 
subsequently  prepare  the  sweeter  types  by  blending  with 
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sweet  wine.  One  large  producer  of  sherry  grows  and  uses 
the  small  white  Feher  Szago  grape  almost  exclusively  for 
sherry. 

A  number  of  wineries  produce  sherry  by  leaving  the 
barrels  in  the  open,  in  fenced-in  courts,  for  a  year  or  more. 
Sometimes  this  product  is  used  for  blending  with  other 
sherries  and  sometimes  it  is  given  a  short  low-temperature 
baking  treatment. 

In  the  neighborhood  of  Modesto,  California,  a  large 
winery  makes  sherry  by  several  methods.  One  is  to  leave 
the  barrels  of  fortified  sherry  material  out  in  the  open 
sunshine.  Some  of  their  sherry  is  made  by  the  film  yeast 
process.  Their  sherry  material  (12  to  13  per  cent  alcohol) 
is  cleared  with  Bentonite,  filtered,  pasteurized,  and  inocu¬ 
lated  with  a  film  yeast  culture,  which  will  ferment  must 
like  any  other  yeast,  and,  if  permitted  to,  will  produce  high 
alcohol.  After  it  is  introduced  into  the  wine,  it  does  not 
produce  any  more  alcohol  but  survives  at  the  expense  of 
some  of  the  alcohol  in  the  material.  The  surface  of  the 
wine  during  its  growth  is  coated  by  a  tight  covering  of 
yeast  cells  which  are  jammed  in  contact  with  each  other 
and  up  the  sides  of  the  vessel.  During  its  growth,  masses 
of  this  yeast  sink  from  the  top  to  the  bottom  of  the  wine 
and  gradually  form  the  sherry-like  character. 

As  in  numerous  other  wineries,  sherry  is  also  produced 
by  pumping  material  from  a  huge  sherry  tank  through 
heat  exchangers  to  give  it  a  temperature  up  to  130  F. 
The  sherry  produced  this  way  is  nearly  always  pale  dry. 
Other  sherry  is  made  from  this  by  blending  with  sweeter 
wines.  One  winery  using  this  process  uses  two  120,000- 
gallon  tanks  to  produce  a  uniform  blend  of  sherry.  Like 
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most  of  the  largest  wineries  in  California,  they  practice 
the  quintessence  of  sanitation.  The  water  used  is  prac¬ 
tically  bacteria-free  and  even  the  grape  boxes  are  washed, 
steamed  and  dried  in  hot  air. 

In  many  wineries  of  the  sweet  wine  district  the  prin¬ 
cipal  product  is  sherry.  An  example  is  one  winery  in  the 
Tokay  giape  region  whose  output  of  sherry  alone  for  the 
year  was  480,000  gallons,  nearly  all  from  Tokay.  Some 
wineries  after  making  their  sherry  in  bulk,  age  the 
finished  product  in  standard  wine  barrels.  All  of  the 
sheriy  material  is  of  course  fortified  before  given  any 
sherry-producing  treatment  except  in  some  instances  with 
the  film-forming  yeast.  The  U.  S.  Bureau  of  Internal 
Revenue  will  not  interpose  any  objection  to  the  produc¬ 
tion  o  s  erry  by  the  flor  process  if  a  statement  is  made 
setting  forth  the  exact  process  to  be  employed  and  the 
equipment  to  be  used. 

R-eeently  the  California  State  Department  of  Health 
amended  them  wine  regulations  to  raise  the  maximum 
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top.  A  temperature  of  130  to  13  5  F.  is  maintained  for 
approximately  90  days.  The  pumping  is  not  continuous. 

In  New  York  State  (Finger  Lake  area)  sherry  is 
made  by  several  methods  somewhat  different  from  those 
employed  in  the  west.  Some  wineries  producing  light 
sherry  expose  the  white  wine,  to  which  brandy  has  been 
added,  to  air  and  open  weather  in  closed  barrels  stacked  in 
rows  on  top  of  the  winery  building.  According  to  one  pro¬ 
ducer  no  other  processes  are  applied  except  clarification, 
refrigeration,  filtering,  and  bottling.  The  product  as 
examined  by  the  author  had  a  light  but  distinct  sherry 


character.  , 

The  film  yeast  process  for  sherry  was  not  considered  a 

success  in  any  part  of  the  east  where  it  was  tried  out 

Perhaps  this  will  eventually  achieve  better  results  when  th< 

alcohol  content  is  built  up  before  the  use  of  film  yeast 

The  usual  process  for  darker  and  more  pronounce. 

sherry  is  to  heat  the  sherry  in  a  heat  exchanger  to  no 

over  120’  F.  and  pump  it  in  an  endless  circuit  fio 

changers  to  tanks  and  return  for  about  three  months.  A 

the  same  time  a  slow  stream  of  oxygen  is  passe.  * 

the  wine  in  the  tank.  This  is  the  same  process  used  at  som 

of  the  other  Finger  Lake  wineries,  and  is  essentially 

origtal  Tressler  process  with  some  slight  mod.ficat.oni 

N<f  coils  or  hot  rooms  for  baking  shetry  -^am  foun 

in  GaMornia  were^found  innt  JP^  ^ 

ridi::  and  were  the  distinct 

,,,,  „  i,  si*  .i-  “  ;■  .* 

(Elvira,  Delaware,  Niagara,  jui 
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eastern  black  grapes)  with  higher  acid  and  abundance  of 
flavor  may  after  all  be  the  best  or  just  as  good  grape  for 
sherry;  furnishing  a  more  spritely  flavor,  although  some¬ 
what  modified  by  the  process,  than  sherry. 

In  the  middle  west,  in  Michigan  and  Ohio,  very  few 
winemen  make  sherry,  but  more  often  blend  California 
sherry  with  their  white  sherry  material,  or  blend  their 
white  wine  to  which  brandy  has  been  added  with  sherry, 
and  bake  the  whole  to  a  slight  degree  in  tanks  with  hot 
coils  at  temperature  of  130  F.  after  the  manner  of  Calif¬ 
ornia.  When  they  make  whole  sherry  themselves,  which  is 
seldom,  they  heat  the  wine  in  a  tank  with  stainless  steel 
coils,  sometimes  as  high  as  140  F.,  for  about  three  months. 
Since  their  grapes  are  similar  to  those  grown  in  New  York 
State  it  should  be  no  surprise  to  the  producers  to  find 
out  what  excellent  sherry  can  be  made  from  them. 

At  a  winery  near  Venice,  Ohio,  which  has  been  oper¬ 
ated  since  before  1880,  it  is  the  practice  to  store  white 
fortified  wine  in  sherry  butts  (sent  from  Spain  many  years 
ago)  under  the  tin  roof  on  the  upper  floor  of  the  winery 
where  they  claim  the  temperature  in  summer  has  reached 
120  F.  The  author  found  that  they  all  had  taken 
on  a  very  definite  sherry  character  without  any  treat¬ 
ment  except  the  storage.  These  barrels  had  been  used  over 
and  over  for  many  years  so  it  is  unlikely  that  the  resi¬ 
due  of  old  sherry  left  in  them  played  any  great  part  in 
furnishing  the  sherry  flavor. 

Chemists  have  shed  considerable  light  on  the  gypsum 
material  added  to  the  grapes  in  the  lagars,  its  effect  on 
the  wine,  and  the  use  and  character  of  blending  agents 
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like  Pedro  Ximenes  and  Vino  de  Color  for  finishing  the 
sherry  to  the  desired  standard  types  of  sweetness  and  color. 

A  partial  analysis  of  the  ash  obtained  from  Spanish 
sherry  (composite  of  a  large  number  of  samples)  shows: 
CaO  7.94 

P.OB  6.19 

Mg  11.28)%  by  weight  of  the  ash 

S03  39.43 

Cl  1.03 

Analyses  for  Spanish  sherries  imported  in  1945  are 
given  in  Table  1.  They  consist  of  two  parts.  Table  1, 
Part  One,  consists  of  those  sherry  wines  which,  upon 
analysis,  show  less  than  5  grams  per  100  milliliters  (which 
will  hereafter  be  referred  to  as  per  cent  by  weight)  ;  and 
Table  1,  Part  Two,  in  which  are  listed  those  Spanish 
sherry  wines  having  over  5  per  cent  solids  by  weight.  The 
highest  solids  content  for  any  sample  in  Part  One  was  4.92 
per  cent  and  (color  3)  was  called  Dry  Sack.  This  sherry 
may  have  been  intended  to  be  among  the  sweeter  and 
darker  sherries  or  a  blend  of  dry  sherries  with  a  darker  or 
sweeter  type.  The  lowest  solids  content  of  any  sherry 
listed  in  Table  1,  Part  Two,  was  5.32  per  cent  and  was 
called  "Pale  Medium  Dry.”  This  sherry  is  no  doubt  in 
the  right  table  as  there  is  no  "Medium”  dry  at  all  in 
Table  1,  Part  One. 

In  examining  carefully  the  members  of  Table  1,  Part 
One,  we  find  some  sherries  which  have  the  principal 
descriptive  name  and  no  other  characterization  than  "Pale 
Dry  Sherry.”  There  are  twelve  of  these.  The  next  group 
of  Table  1,  Part  One,  are  those  bearing  the  name  Amon- 
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tillado,  sometimes  accompanied  with  additional  descrip¬ 
tive  words;  and  there  are  fourteen  of  these. 

The  pale  dry  group  ranges  in  total  solids  content  from 
1.45  per  cent  (the  minimum  found  for  all  Spanish  sher¬ 
ries)  to  4.18  per  cent  which  is  almost  the  maximum  for 
Table  1,  Part  One.  The  average  solids  content  for  this 
group  is  2.9  per  cent  and  it  has  a  depth  of  color  range  of 
1.5  to  3.5  brown  (Series  52  Brewer  scale  Lovibond  Tint¬ 
ometer)  with  an  average  depth  of  brown  color  in  %  inch 
cell  of  2.25. 

In  cutting  more  closely  into  the  range  of  the  pale  dry 
group  of  Table  1,  Part  One,  the  reader  sees  that  among 
the  three  samples  which  have  the  highest  per  cent  of  solids 
and  color  there  are  two  sherries  produced  by  the  same 
concern  in  Santa  Maria,  Spain.  If  these  three  samples 
were  classed  with  the  heavier  group  of  Amontillados 
instead  of  the  generally  lighter  pale  dry  sherries,  the  range 
for  "Pale  Drys”  would  be  narrower,  the  average  solids  of 
the  nine  lemaining  pale  drys  would  be  2.5  per  cent  and 
average  color  2.0.  Should  these  three  eliminated  ones  be 
included  with  the  fourteen  Amontillados,  it  would  raise 

both  the  average  of  the  solids  and  color  content  of  this 
last  group. 

The  next  and  largest  group  of  Table  1,  Part  One,  of 
the  sherry  tables  are  the  Amontillados  and  they  are  four¬ 
teen  in  number.  Only  those  are  included  in  this  group 
which  actually  bore  the  name  Amontillado.  In  addition 
to  this  name,  these  fourteen  samples  bore  inscriptions  such 
as  pale  dry,”  "dry,”  "dry  full-bodied,”  "pale,”  "Fino  ” 
extra,”  "very  pale”  and  "very  dry.”  Their  range  in  total 
solids  was  from  2.18  to  4.70  per  cent  and  the  average  was 
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3.53  solids;  about  2  grams  per  100  ml.  were  probably 
sugar. 

The  depth  of  color  in  1/g  inch  cell  ranged  from  1.5 
brown  (there  was  only  one  this  light  in  color)  to  5  brown 
with  the  average  2.62  brown.  From  this  actual  analysis 
it  would  seem  that  the  "pale  dry”  Spanish  sherries  are 
generally  the  dryest  and  palest.  There  is  some  slight  over¬ 
lapping  of  the  two  groups. 

Among  the  samples  of  sherry,  Table  1,  Part  One, 
four  Finos  are  found.  Whenever  the  word  Fino  was  used 
on  the  commercial  label  of  any  of  the  four  the  name  or 
description  of  the  sherry  was  included.  Accompanying  the 
word  Fino  were  the  additional  inscriptions  pale  dry, 
"very  dry  and  pale,”  "Dry  Fino  and  Fino  palma  pale 
and  dry.”  The  range  of  solids  of  these  Finos  was  from 
3.06  to  4.09  (average  3.5,  the  same  as  the  average  Amon¬ 
tillados).  The  color  of  the  Finos  ranged  from  1.5  to  2.5, 
within  the  limits  of  the  Amontillados. 

The  only  Manzanilla  (Fino)  had  a  solid  content  of 
4.2  among  the  top  figures  of  the  Amontillados  but  was  as 
light  in  color  as  the  lightest  of  the  pale  drys.  Among  the 
samples  (total  38)  of  Table  1,  Part  One  are  two  Vino  de 
Pastos,  both  of  these  names  are  supplemented  by  the  de¬ 
scription  "pale  dry,”  and  contained  respectively,  3.34  per 
cent  and  4.33  per  cent  solids  and  3  and  2  color,  which 
would  place  them  among  the  Amontillados  being  both 
heavier  in  body  and  darker  in  color  than  the  pale  drys. 
There  is  only  one  Oloroso  "soft  and  nutty”  which,  because 
of  its  4  3  5  per  cent  solids  falls  in  Table  1.  Because  it  is  an 
Ol^  X>  *  '•.long,  »  Table  1,  T» 

where  all  of  the  rest  of  the  Olorosos  (so  named)  will  be 
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found,  but  it  would  be  the  minimum  of  that  table  for  total 
solids,  and  third  from  the  minimum  as  to  color. 

In  Table  1,  Part  Two  (the  heavier  and  darker  sher¬ 
ries)  there  are  too  few,  among  the  twenty-three  of  any 
one  kind  to  group  into  small  classes.  The  most  of  any  one 
kind  are  four  Olorosos.  Other  names  applied  to  members 
of  Table  1,  Part  Two,  are  "golden,”  "pale  golden,”  "rich 
cream,”  "medium  dry,”  "Amoroso,”  "cream  golden 
rich,”  "golden  mellow,”  "dry,”  "slightly  dry,”  "full 
golden,”  "Rich  and  Fruity,”  "Brown,”  "Walnut-brown,” 
and  several  other  special  or  fanciful  names.  It  would  be 
difficult  to  classify  these  as  to  taste,  aroma,  and  chemical 
analysis.  From  the  analyses  of  sherries  of  Table  1,  Part 
Two,  we  see  that  only  in  two  instances  does  the  depth  of 
color  in  l/$  inch  cell  dip  among  the  limits  of  Table  1, 
Part  One  (the  paler  and  dryer  sherries). 

In  comparing  the  table  of  California  sherries  with  the 
two  tables  of  Spanish  sherry,  one  sees  at  once  that  all  Cali¬ 
fornia  shenies  fall  within  the  analytical  range  of  Spanish 
sherry  Table  1,  Part  One.  It  is  the  opinion  of  many  who 
have  compared  these  two  tables  that  they  are  also  similar 
in  such  factors  as  taste  and  aroma — although  there  is  no 

question,  judging  from  character,  that  the  Spanish  sher¬ 
ries  are  clearly  older. 

During  the  above  discussion,  references  have  been 
made  to  heat  treatments,  cooking,  boiling,  baking,  cara- 
melization  and  other  such  terms  which  might  be  mis¬ 
leading.  None  of  these  treatments  has  produced  caramel 
coloring.  The  analysis  of  the  many  samples  of  sherry 
wines  exported  from  Spain  to  the  United  States  or  pro¬ 
duced  in  the  United  States  do  not  show  the  presence  of 
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caramel  coloring.  Its  formation  in  or  its  addition  to  sherry 
or  other  wines  would  constitute  taxable  rectification. 


6 


•  •  • 


PORT  WINE 


Before  we  discuss  the  port  wine  of  Portugal  let  us 
consider  the  country  itself.  The  total  region  of  Portugal 
has  an  area  about  that  of  the  State  of  Maine.  It  has 
roughly  the  shape  of  a  rectangle  standing  on  its  narrow 
southern  base,  with  its  longest  sides  consisting  of  the  500 
miles  of  Atlantic  coast  line  on  the  west  and  the  border 
of  Spain  on  the  east.  Its  several  rivers,  which  empty  into 
the  Atlantic  and  are  navigable  only  in  Portugal,  flow  from 
Spain  almost  due  east  and  west  and  divide  the  country  into 
sections.  The  lower  east  end  of  Portugal  is  only  about 
100  miles  from  the  famous  sherry  district  of  Jerez, 
Spain.  The  largest  portion  of  Portugal’s  over  6  million 

souls  live  in  the  richest  agricultural  region  north  of  the 
Douro  River. 

The  Douro  River  area  forms  another  much  smaller 
rectangle  with  the  remainder  of  north  Portugal,  with  its 
longest  sides  extending  east  and  west.  On  both  sides  of  the 
Douro  River,  there  are  the  delimited  Douro  grape  vine¬ 
yards,  or  quintas,  which  comprise  actually  a  very  small 
portion  of  a  very  small  country.  The  principal  vineyard- 
lsts  settlement,  Regua,  is  in  this  area  of  Paiz  do  Vinho,  or 
wine  country.  Here  in  September  and  October  the  grapes 
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from  about  one-half  million  acres  are  gathered  in  baskets 
which  men  carry  on  their  heads  by  means  of  straps.  The 
baskets  are  brought  down  from  terrace  to  terrace  to  the 
wine  presses  at  the  foot  of  the  hills  where  the  grapes  are 
dumped  into  the  granite  lagars  and  crushed  in  the  manner 
to  be  described.  These  industrious  and  courteous  peasants 
are  rugged,  thrifty,  and  generally  prosperous  but  still  use 
crude  agricultural  implements  and  methods. 

Sixty  miles  down  the  Douro  River  from  where  the 
grapes  for  port  are  grown  is  Oporto,  the  busiest  city  in 
Portugal,  where  everyone,  it  is  claimed,  is  industrious.  In 
this  city  is  found  a  group  of  foreign  wine  shippers,  mostly 
English,  who  have  operated  since  the  17th  century.  It  was 
in  this  famous  town  that  Columbus  studied  navigation. 
Oporto  is  near  the  mouth  of  the  Douro,  where  a  cascade  of 
vari-colored  houses  lines  the  steep  banks  of  the  river,  while 
on  the  opposite  side  of  this  deep  gorge,  with  the  coffee- 
colored  Douro  flowing  between,  is  the  town  of  Villa  Nova 
de  Gaia  in  which  most  of  the  port  wine  is  stored.  This  vast 
and  scenic  ravine  is  spanned  by  several  bridges.  From  their 
great  heights  may  be  seen  flat-bottomed  sailing  boats  or 
wine  carriers,  with  their  spoon-shaped  prows  and  single, 
high,  square  billowing  sails  bringing  casks  of  wine  down 
the  stream  over  the  shoals  and  around  sand  bars  to  Oporto 
or  Villa  Nova  de  Gaia.  Sand  bars  lock  the  Douro  mouth 
so  that  only  small  craft  can  come  up  the  short  distance  to 
Oporto.  The  larger  ships  and  the  ocean  liners  which  bring 
port  wine  to  America  tie  up  on  the  sea-side  dock  at 

Leixoes,  slightly  north  of  Oporto. 

It  has  often  been  stated  that  it  was  because  of  the 
Europe  in  1703  that  the  wine  which  is  now  known 
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as  Oporto  port  came  into  prominence.  For  it  was  at  this 
time  that  the  Menthuen  Treaty  was  negotiated  with 
Portugal  and  gave  port  wine  a  relatively  low  and  prefer¬ 
ential  duty  over  all  other  wines  coming  into  England.  In 
1722  the  Association  of  Port  Wine  Shippers  at  Oporto  was 
established,  and  began  producing  the  port  wine  much  in 
the  same  manner  as  it  is  now  produced. 

The  original  Oporto  wine  (port)  was  unfortified 
and  was  not  nearly  so  popular  in  England,  where  most  of 
it  went,  as  the  present  form  of  Oporto  port.  It  is  the 
English  who  are  the  main  sponsors  for  port  and  who  are 
given  the  credit  for  changing  the  character  of  port  from  • 
a  dry,  natural  wine  to  a  fortified  sweet  wine,  which  at 
once  became  acceptable  to  England  and  its  Colonial  trade. 
After  considerable  experimentation  the  producers  added 
brandy  to  the  must  before  all  the  sugar  was  fermented 
out.  It  has  been  made  in  the  same  manner  since  then.  As 
far  as  can  be  learned  this  was  the  forerunner  of  all  sweet 
fortified  wines  of  arrested  fermentation,  and  suggested 
the  practice  to  the  producers  of  port,  sherry,  muscatel, 
angelica  and  Tokay  in  the  United  States.  Port  wine  is 
defined  in  the  Anglo-Portuguese  Treaty  of  1916  as  "A 
fortified  wine  produced  in  the  delimited  Douro  Region  of 
Portugal  and  exported  through  the  Bar  of  Oporto.”  The 
mouth  of  the  harbor  of  Oporto  is  narrow  and  at  one  time 
they  swung  heavy  iron  chains  across  the  entrance,  known 
as  The  Bar,  as  a  protection  against  pirates. 

There  are  numerous  grapes  that  go  into  the  com¬ 
position  of  Oporto  port.  Some,  it  is  claimed,  are  used  for 
c  aracter  and  some  for  their  color.  The  port  wines  made 
in  the  United  States  are  qualified  by  the  names  of  the  places 


98 


WINES  of  the  WORLD 


of  origin,  such  as  Ohio  Port,  California  Port,  New  York 
State  Port,  etc.  This  requirement  seems  just  to  all  con¬ 
cerned.  However,  there  are  some  who  would  deny  the 
use  of  the  word  port  to  any  wines  except  those  of  the 
Douro.  From  an  impartial  angle  the  author  would  regret 
that  since  port  is  about  the  only  red  sweet  fortified  wine 
available,  and  such  practice  would  tend  to  complicate 
the  nomenclature  of  wines.  All  port  wines  are  actually  so 
similar  that  perhaps  a  professional  taster  might  distinguish 
among  them  but  not  most  of  those  who  actually  purchase 
the  wine  for  consumption. 

The  vineyards  of  the  Douro,  which  are  described  by 


visitors  as  most  beautiful,  consist  of  terraced  slopes  about 
midway  between  the  valleys  and  the  hill  tops,  in  the  midst 
of  a  very  rough  and  mountainous  region.  The  whole 
Douro  area  is  only  about  60  miles  long  and  about  20  miles 
wide.  Both  men  and  women  gather  the  grapes  and  either 
bring  them  to  the  press  house  in  baskets,  or  load  them  on 
ox  carts  which  convey  them  down  the  mountain  roads  to 
lower  areas,  where  the  juice  is  treaded  out  in  large  stone 
troughs  or  lagars.  Fermentation  goes  on  spontaneously 

and  immediately. 

In  the  Upper  Douro  region,  the  home  of  Portuguese 
port,  the  method  of  crushing  is  a  bit  different  from  that 
of  other  European  countries.  Barefoot  men  and  women, 
up  to  their  waists  in  the  three  to  four  feet  deep  must  do 
a  dance,  usually  to  native  music,  all  the  time  crushing 
the  grapes  and  keeping  the  caps  submerged  that  rise  dur¬ 
ing  the  fermentation.  After  the  trodd.ng  which  takes 
from  four  to  five  hours,  a  process  of  punching  down  the 
caps  with  sticks  is  continued  until  this  partly  fermented 
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is  fortified.  Sometimes  in  Portugal,  brandy  is  added 
_  the  vigorous  fermenting  must  before  pressing  for  the 
purpose  of  obtaining  greater  color  and  flavor.  The  wine¬ 
makers  of  the  Douro  are  very  slow  to  adopt  any  new 
procedures  lest  they  affect  their  produce  which  has  been  so 
acceptable  for  more  than  two  centuries. 

Fermentation  goes  on  spontaneously  and  immediately. 
It  is  watched  very  carefully  until  the  right  amount 
of  sugar  is  left  unfermented,  at  which  stage  the  partly 
fermented  juice  is  drawn  off  into  pipes  or  tonels  (large 
vats)  containing  sufficient  brandy  to  give  the  wine  an 
alcohol  content  of  about  20  per  cent  by  volume.  This 
addition  of  brandy  stops  the  fermentation,  leaving  enough 
sugar  in  the  wine  for  sweetening.  The  skin,  pulp,  seeds, 
and  stems  left  after  fermentation  are  pressed  hard,  and 
the  extracted  or  pressed-out  juice  is  now  fermented  out 
completely,  resulting  in  a  wine  which  is  usually  distilled 
to  supply  some  of  the  brandy  to  be  used  in  fortifying  the 
port  wines.  The  fortified  wines  are  kept  at  the  place  of 
pressing  until  spring,  when  they  are  racked-off  in  fresh 
casks  and  shipped,  usually  in  flat-bottom  boats,  down  the 
Douro  to  the  lodges  in  Oporto.  Most  of  the  storage  takes 
place  across  the  Douro  River  from  Oporto  in  the  Villa 
Nova  de  Gaia.  From  there  the  wines  in  casks  or  pipes  are 
conveyed  to  the  harbor  of  Leixoes,  just  outside  the  bar  of 
the  river.  Larger  ships  dock  in  the  artificial  ocean  harbor 
of  Leixoes  a  little  north  of  the  river’s  mouth. 

Port  wine  of  any  one  year,  which  is  usually  bottled 
one  to  three  years  after  the  vintage,  is  called  vintage  port 
Often  the  vintage  wine  is  shipped  in  pipes  to  London 
where  it  is  bottled  and  allowed  to  age.  The  crusted  ports 
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are  about  the  same,  and  they  also  may  be  the  production 
of  several  years;  they  contain  a  "crust”  or  deposit  of  grape 
particles  and  coloring  matter,  including  at  times  some  dead 
or  dormant  yeast  and  tartrates. 

Tawny  port,  representing  the  largest  portion  of  port 
wine,  is  a  wine  that  has  been  held  most  or  all  of  the  time 
(two  to  ten  years)  in  wooden  casks  up  to  the  time  it  is 
bottled.  These  wines  undergo  extensive  blending.  Some 
of  the  coloring  matter  is  precipitated  along  with  tartrates 
and  lees  material.  During  this  time  a  portion  of  the  red 
color  has  been  changed  to  brown  which,  with  the  remain¬ 
ing  red  color,  causes  the  wine  to  look  red-brown  or  tawny. 
This  wine  is  often  cloudy  because  of  colloidal,  and  some¬ 
times  separated,  particles  of  suspended  wine  material.  To 
keep  it  clear,  it  requires  filtering  and  finishing  from  time 
to  time.  This  tawny  effect  is  sometimes  produced  in  the 
United  States  by  natural  aging,  heating,  or  baking  and  at 
other  times  by  blending  the  red  port  with  sherry  or  other 

brown  fortified  wine. 

Most  of  the  imported  ports  are  the  result  of  caretul 
blending,  made  uniform  and  standardized  for  commerce 
on  the  same  principle  as  sherry  and  Madeira.  The  Oporto 
ports,  as  can  be  ascertained  by  examination  and  analysis, 
have  more  brown  color  than  red,  and  tawny  Oporto 
ports  have  from  three  to  eight  times  as  much  brown 
color  as  red.  This  is  to  be  expected  because  of  the  usual 
long  age  of  the  Portuguese  port.  California  ports,  on  t  e 
other  hand,  generally  contain  more  red  color  than  brown 
and  on  the  average  contain  three  times  the  depth  of 

color  found  in  Oporto  ports. 

The  white  ports  of  Oporto,  and  also  the  white  ports  o 
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California,  are  made  in  the  same  manner  as  the  red  ports 
of  their  respective  countries  except  that  white  grapes  or 
white  juices  are  used.  The  Portuguese  or  Oporto  white 
ports  are  made  usually  with  Malvasia,  Verdelho,  Rabi- 
gato,  and  Muscat.  The  Malvasia  and  Verdelho  also  form 
the  basis  of  most  of  the  Madeira  wine  of  the  Island  of 
Madeira.  White  ports  of  the  United  States  have  been 
made  from  any  available  white  grape,  depending  on  the 
area  in  which  the  white  port  is  being  made. 

The  main  grapes  used  for  red  Portuguese  ports  are 
Touriga,  Mourisco,  Bastardo,  Tinta  Carvalha,  Tinta  Cao, 
Tinta  Francisca,  and  Souzal,  the  last  three  having  the 
deepest  coloring  properties. 

The  port  wines  of  Oporto  are  made  by  the  growers  of 
the  grapes  who  keep  the  wines  until  they  are  fortified  with 
brandy.  Some  of  the  brandy  is  obtained  from  the  distilla¬ 
tion  of  fermented  grape  residues  in  the  winery,  as  de¬ 
scribed,  but  the  principal  source  of  the  brandy  is  from 
other  varieties  of  grapes  or  wines  distilled  in  south  Portugal 
out  of  the  official  limits  of  the  Oporto  wine  area.  After 
fortification  the  shippers  take  over  the  wine,  which  they 
judge,  blend  and  age,  and  classify  according  to  the  com¬ 
mercial  standards  for  Oporto  port.  It  is  generally  claimed 
that  Oporto  port  is  a  blend  of  more  varieties  of  grapes 
than  California  port.  Dr.  Amerine  and  Twight  state 
that  as  many  as  50  varieties  are  grown  in  the  Douro,  30 
of  which  are  common.  The  grapes  that  are  depended  on 
for  port  in  California  are  principally  the  Zinfandel  and 
Cangnane;  but  a  large  number  of  other  black  grapes  are 
used  including  the  Petite  Sirah,  Mission,  Mataro,  Gren- 
ache,  Valdepenas,  Alicanti,  Salvador,  Trousseau,  Cabernet, 
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Grand  Noir,  and  others.  Ohio,  Michigan,  and  New  York 
►State  ports  are  made  from  Concords,  Clinton,  Ives,  Isa¬ 
bella,  Norton,  and  a  number  of  others.  Probably  as  many 
as  60  or  more  varieties  of  grapes  have  been  used  for 
port  all  over  the  United  States,  but  only  a  few  in  any  one 
area. 

The  usual  procedure  for  producing  California  port  is 
briefly  as  follows:  The  grapes  which  have  been  picked  at 
the  proper  maturity  and  delivered  as  promptly  and  kept  as 
cool  as  possible,  are  crushed  in  continuous  crushers  which 
eliminate  the  stems.  The  must,  including  the  macerated 
skins,  juice,  and  seeds,  is  pumped  into  large  wooden  or 
concrete  vats  and  a  quantity  of  sulfur  dioxide,  about  50 
parts  per  million,  is  added  to  destroy  or  attenuate  wild 
yeasts  and  bacteria.  After  allowing  the  sulfur  dioxide  to 
act  for  from  one  to  twelve  hours,  a  prepared  and  vigorous 
pure  yeast  culture  starter  is  introduced.  When  the  starter 
is  working  at  a  desired  rate,  fermentation  starts  immedi¬ 
ately  in  the  must.  Because  the  sugar  content  of  the  fin¬ 
ished  port  is  important,  the  must  is  carefully  tested  with 
a  hydrometer  and  thermometer  at  frequent  intervals 
during  the  day  and  night.  When  the  Balling  in  the  fer¬ 
menting  juice  with  whatever  alcohol  it  has  developed  is 
about  13  and  the  alcohol  is  about  6  per  cent  by  volume, 
the  wine  is  drawn  (or  pumped)  into  fortifying  tanks 
often  of  huge  capacity,  20,000  gallons  or  more.  The 
United  States  gauger  checks  the  fortification  of  the  wine 
from  the  alcohol  in  the  must  and  with  its  weight  and  the 
proof  of  the  brandy,  he  determines  with  uncanny  accu¬ 
racy  how  much  brandy  is  required  to  produce  a  definite 
alcoholic  content  in  the  fortified  wine.  Ar  experienced 
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gauger  familiar  with  the  equipment  on  hand  will  usually 
be  within  a  few  tenths  of  one  per  cent  of  the  alcohol  cor^ 
tent  required  or  desired.  Extreme  accuracy,  however,  is 
unnecessary  because  the  wine  is,  or  can  be,  blended  up 
and  down  as  desired.  In  reading  the  Balling  hydrometer 
indication  in  fortified  wine,  it  is  to  be  noted  that  it  will 
register  a  Balling  of  about  six  when  the  20  per  cent  alcohol 
wine  has  actually  about  10  per  cent  by  weight  of  sugar  in 
it.  This  aberration  is  due  to  the  fact  that  the  density  tof 
alcohol  is  less  than  one.  Winemakers  are  familiar  with 
these  conditions  and  are  able  to  adjust  the  alcohol  and 
sugar  to  any  desired  concentration. 

Color  is  desirable  and  essential  for  port,  and  in  order 
to  obtain  the  necessary  amount,  several  procedures  are  in 
common  use.  The  wine  is  drawn  off  the  bottom  of  the 
fermenter  and  pumped  over  the  top,  or  the  skins  are  kept 
pressed  down  below  the  surface.  Some  methods  include 
heating  the  must  and  use  of  an  extra  amount  of  sulfur 
dioxide  to  increase  the  color.  Some  winemakers  solve  the 
color  problem  by  using  a  special  color-producing  grape 
such  as  Alicanti,  Grand  Noir,  or  Salvador.  As  the  alcohol 
increases,  there  is  more  color  extracted  from  the  grape 
skins.  In  the  east  and  middle  west,  hot  pressing  is  prac¬ 
ticed  to  some  extent  to  produce  color. 

Aftei  fortification  the  wine  goes  to  storage,  where  it 
is  racked  from  time  to  time  and  blended  with  other  wines 
to  adjust  alcohol,  sugar,  color,  character,  and  uniformity. 
After  racking,  the  port  may  be  pasteurized,  clarified  with 
'  Bentonite,  gelatin,  tannin  or  a  combination  of  these  proc¬ 
esses  or  cellar  treatments  in  various  orders  to  suit  the 
routine  or  conditions.  These  cellar  processes  are  followed 
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by  refrigeration  and  filtering,  usually  with  the  aid  of  dia- 
tomaceous  earth  (Filter-cel).  The  wine  is  stored  further 
or  it  may  be  again  refrigerated  from  one  to  several  weeks, 
after  which  it  is  again  filtered.  It  is  now  bottled  or 
stored.  Some  winemakers  give  wine  a  fine  polishing  filter¬ 
ing  before  it  is  automatically  run  into  bottles  with  the 
bottling  machinery.  In  most  wineries,  corks,  stoppers, 
bottles  and  all  equipment  and  machinery  are  sterilized. 

Assuming  that  the  analysis  charts  represent  a  cross- 
section  of  California  port  wines  and  Portuguese  port  wines 
respectively,  it  is  interesting  to  make  some  comparisons 
between  the  two  classes. 

The  range  of  alcohol,  sugar  and  alkalinity  of  ash 
and  volatile  acid  content  is  about  the  same  in  both  classes  of 
wines,  with  the  total  ash,  tannin,  total  acids,  nitrogen, 
phosphates,  and  color  higher  in  the  California  ports. 

Though  the  Portuguese  ports  have  generally  more  char¬ 
acter  of  age,  there  is  no  very  great  difference  between  these 
separate  sets  of  ports.  The  eastern  United  States  ports 
have  higher  acid  contents  as  a  rule  and  there  is  usually 
more  color  and  flavor.  A  substantial  jury  consisting  of 
an  average  cross-section  of  wine  purchasers  on  two  sepa¬ 
rate  occasions  was  unable  to  select  consistently  three 
Portuguese  port  wines  from  three  port  wines  consisting  of 
one  New  York  port  and  two  California  port  wines.  All 
six  bottles  were  carefully  covered  to  protect  their  identi¬ 
fication. 


MUSCATEL  WINE 

The  Muscat  grape  is  found  growing  in  more  parts  of 
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the  earth  than  any  other  grape,  and  Muscat  or  muscatel 
wine  in  whole  or  in  part  is  the  most  extensive  world  trav¬ 
eler.  Many  romantic  stories  have  been  written  concerning 
the  origin  of  this  grape.  It  is  believed  that  the  returning 
crusaders  brought  the  Muscat  grape  vines  from  Corinth 
and  Cypress  and  first  planted  them  in  the  soil  that  is  now 
France.  In  France  the  variety  of  Muscat,  Muscat  de  Fron- 
tignane  (a  poor  producer  in  California)  which  many 
claim  is  identical  to  the  Muscat  Cannelli,  or  nearly  so,  is 
mostly  used.  The  latter  is  an  important  Italian  grape,  the 
basis  of  Moscato,  Gran  Spumante,  Est!  Est ! !  Est ! ! ! , 
Sicilian  wines,  and  Vermouth  de  Torino.  A  number  of 


well  known  wines  in  various  part  of  Europe  contain  some 
Muscat  giape  including  the  marsala,  malagas  and  various 
Muscat  types  of  Spain.  In  North  Africa,  particularly  in 
the  hot  climate  of  Tunis,  the  Muscat  flourishes  and  reaches 
near-perfection.  Muscats  are  also  grown  extensively  in 
Greece  and  are  the  basis  of  their  best  known  wine,  the  Mus¬ 
cat  of  Samos. 

In  Australia,  South  Africa  and  Southern  California 
the  Muscat  of  Alexandria  (a  high-sugar  variety)  is  by 
ar  the  principal  Muscat  grape  variety  grown.  In  Cali¬ 
fornia  there  are  grown  as  many  as  seven  other  Muscat 
varieties  where  their  usefulness  as  wine  grapes  has  been 
tested  at  the  Davis  Experimental  Station.  Several  of  these 
are  well  known  and  are  found  in  commercial  vineyards  of 
California  These  include,  in  addition  to  those  already 
mentioned,  the  orange  Muscat,  Muscat  du  Bordelaise,  the 
Malvasia  Bianca,  the  Muscat  Hamburg,  Muscat  Pantellana, 
Muscat  Saint  Laurent,  Muscat  Terracina,  and  others.  Dr 
ruess,  m  his  writings,  expresses  the  belief  that  California 
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State’s  50  per  cent  Muscat  requirements  for  muscatel  wine 
should  be  raised  to  100  per  cent.  Many  others  agree  to  this 
in  the  light  of  the  abundance  of  Muscat  grapes  in  Califor¬ 
nia  and  the  usually  comparatively  reasonable  price,  per 
ton.  The  Federal  requirements  are  still  more  liberal  in 
that  muscatel  wine  need  have  no  Muscat  grapes  although 
practically  all  commercial  muscatel  wine  does  have  more 
or  less  of  their  characteristic  flavor  and  aroma. 

The  principal  Muscat  variety  grown  in  California  and 
used  for  the  very  popular  California  muscatel  wine  is  by 
far  the  famous  three-way  Muscat  of  Alexandria,  a  luscious 
table  grape  (but  a  poor  shipper),  a  wine  grape  and  the 
largest  raisin  grape.  As  a  raisin  grape  it  was  once  supreme 
but  in  recent  years  it  has  rapidly  lost  ground  principally 
because  it  contains  seeds. 

In  the  county  of  Fresno,  California,  around  Fresno 
City,  the  towns  of  Selma,  Fowler,  Reedly,  Clovis,  Partier 
and  other  smaller  nearby  settlements  are  the  heart  of  the 
Muscat-raising  region.  In  a  smaller  way,  Muscat-growing 
stretches  from  the  hot  coastal  valleys  of  Mexico  through 
the  central  valleys  of  California.  In  the  blazing  sun  of 
Delano,  the  author  picked  hot  Muscat  grapes  and  a  few 
weeks  later  picked  the  same  Muscat  variety  ice  cold  in  a 
vineyard  of  Washington  State,  east  of  the  Cascades,  where 
the  vines  are  buried  with  soil  in  the  winter  after  grape¬ 
picking  to  protect  them  from  freezing. 

The  crushed  Muscats  are  sulfurcd  with  sulfur  di¬ 
oxide  to  about  100  parts  per  million.  After  a  few  hours 
the  must  is  yeasted  with  pure  built-up  culture.  Then 
after  about  24  hours  or  more  the  fermenting  must  is  drawn 
from  the  skins  into  another  fermenter  where  fermentation 
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goes  on  until  the  sugar  content  is  sufficiently  reduced. 
Then  high-proof  grape  brandy  is  added  in  sufficient 
amount  to  give  the  finished  wine  about  20  per  cent  alcohol, 
the  wine  having  ten  or  more  per  cent  sugar  by  weight,  or 
more,  as  desired.  Sugar  content  in  the  wine  is  controlled 
by  blending  or  adding  Muscat  grape  concentrate.  The 
wine  is  stored  in  completely  filled  storage  tanks  and  given 
the  usual  cellar  treatment  required  for  other  dessert  wines. 
See  chart  of  analysis  of  commercial  muscatel  wines  of 
California  and  imported  Muscat  wines. 
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MADEIRA  WINE 


On  the  Portuguese-owned  Island  of  Madeira  the 
oldest  and  longest  known  wines  that  have  ever  been 
shipped  to  the  United  States,  are  produced.  The  sailing 
vessels  of  both  the  English  and  early  American  colonies 
brought  Madeira  wine  from  the  island  to  the  principal  sea¬ 
port  cities,  ranging  from  Boston  to  Charleston,  along  our 
Atlantic  Coast.  This  gem  of  an  island  is  about  30  miles 
long  and  about  12  miles  wide  and  is  the  largest  of  a  group 
of  four  volcanic  islands  nearly  400  miles  off  the  coast  of 
Morocco  and  over  500  miles  from  Portugal.  Captain 
Zarco,  its  discoverer,  it  is  said,  took  the  most  expeditious 
way  to  clear  this  uninhabited  island  of  its  dense  woods  by 
setting  fire  to  it,  and  it  burned  for  a  number  of  years. 
The  ashes  of  the  burned  woods  plus  its  original  soil 
rendered  it  ideal  for  the  growing  of  its  principal  crop, 

grapes.  , 

According  to  Emerson  in  his  Beverages  Pas  am 

Present,  the  Island  of  Madeira  was  known  the  world  over 
as  the  land  of  wine.  Its  mild  climate  and  elevation  make  it, 
he  claims,  an  ideal  home  for  the  grape.  In  1852,  the  scourge 
oidium  and  then  phylloxera  a  few  years  later  almost  w.ped 
out  the  whole  Madeira  grape  industry.  The  use  o  ie 
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American  vine  for  grafting  provided  proof  against  the 
latter  insect  and  as  it  did  in  Europe,  particularly  in  France 
and  Spain,  saved  the  industry.  After  those  afflictions,  how¬ 
ever,  Madeira  grape  wine  production  never  reached  its 
former  volume. 

The  original  grape  variety  was  the  Malvasia,  a  grape 
also  grown  to  some  extent  on  our  Pacific  Coast  as  far 
north  as  Washington  State.  The  principal  varieties  of 
grapes  grown  there,  in  order  of  importance,  are  the 
Verdelho,  the  Malvasia,  the  Sercial,  and  the  Bual.  There  are 
some  minor  varieties  grown,  including  some  well  known 
black  and  white  Portuguese  varieties.  As  all  the  Madeiras 
are  rather  sweet  wines,  the  grapes  are  picked  when  they 
have  reached  their  maximum  sugar  content  and  even  their 


natural  sugar  is  at  times  increased  by  allowing  the  grapes 
to  shrivel  slightly  on  the  vines. 

The  Island  of  Madeira  is  a  bit  short  of  rainfall  and 
the  vineyards  must  be  irrigated.  The  water  stored  up 
during  the  rainy  season  on  the  hills,  is  brought  down  from 
the  elevated  places  during  the  summer  in  small  channels 
which  take  the  water  to  the  vines.  The  vines  are  attended 
by  small  farmers  who  work  on  a  crop-sharing  basis. 
Usually  the  shippers  purchase  the  grapes  in  the  vineyards. 
The  grapes  are  crushed  in  wooden  lagars  by  treading  with 
naked  feet,  usually  by  a  team  of  six  men,  three  on  each 
side  of  a  central  partition.  After  the  free-run  juice  is 
rained  off  and  the  pulp  is  thoroughly  trodden,  the  residue 

°  pup  1S  Passed  almost  completely  free  of  juice  by  a 
crude  hand-levered  screw  press. 

The  method  of  transportation  of  the  juice  and  unfin- 
.shed  wines  from  the  interior  of  the  island  to  the  coast  is 
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very  primitive.  The  containers  consist  of  goatskins  of 
10-  to  12-gallons  capacity  equipped  with  straps  which 
fit  across  the  foreheads  of  the  human  carriers.  Often  as 
many  as  50  men  in  Indian  file  may  be  seen  transporting 
the  goatskins.  The  must  is  brought  down  from  the  vine¬ 
yard  presses  in  the  hills  on  the  backs  of  these  men  to  the 
coastal  areas.  Here  it  is  dumped  into  casks  and  fermented 
until  fermentation  is  as  complete  as  desired. 

The  must  or  unfinished  wine  is  usually  hauled  either 


by  oxen  or  in  sailing  boats  to  Funchal  where  the  shippets 
take  over  the  whole  process.  After  the  fermentation 
period,  a  small  amount  of  brandy  is  added  and  the  wine 
is  warmed  in  hot  houses  for  several  months.  Although 
a  temperature  as  high  as  130  F.  is  recorded,  the  commer¬ 
cial  wine  as  analyzed  does  not  seem  to  have  been  heated 
very  long.  The  range  of  temperature  after  heating  in 
the  hot  houses  is  100  to  140°  F.,  but  judging  from  the 
character  of  the  actual  commercial  wine  imported,  the 
temperature  seems  to  have  been  nearer  100  than  140  F. 
The  wine  is  racked  into  other  casks  and  stored  until  ready 
for  final  fortification.  It  is  now  blended  with  similar 
wines  and  aged  for  a  long  period,  when  it  is  finally  filtcrec 

for  bottling.  ,  „  .  .f1 

loslyn  and  Amerine,  in  California  bulletin  No  6 51, 

sketch  briefly  the  manufacture  of  Madeira  as  follows: 
Madeira  is  noted  for  its  longevity  and  for  its  character¬ 
istic  flavor  which  is  obtained  by  a  process  of  prolonged 
aging  in  wood  during  which  the  wine  is  frequently  forti- 
fied  with  small  quantities  of  brandy.  They  confirm  the 
information  that  in  the  older  Madeira  process  some  brandy 
is  added  i/z  to  1  gallon  to  1 10  gallons)  to  the  must.  Afte 
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the  first  racking  it  is  again  fortified  and  after  the  second 
racking  more  brandy  is  added.  After  about  six  years 
maturing,  during  which  time  it  gets  some  heating,  it  gets 
its  final  fortification.  In  the  newer  process  the  juice  is 
fermented  in  closed  wooden  containers,  and  the  new  wine 
heated  by  dry  heat  in  hot  chambers  at  100  to  160"  F.  up 
to  six  months.  After  the  heating  it  is  fortified  with 
brandy.  Then  there  is  a  long  maturing  stage  in  oak 
pipes  and  finally  an  elaborate  system  of  blending  in  order 
to  produce  a  uniform  quality  of  each  commercial  type. 
The  brandy  used  for  fortification  is  about  80  per  cent 
alcohol  (160  proof)  and  is  rather  highly  flavored  in 
contradistinction  to  the  neutral  fortifying  brandy  that  is 
generally  used  in  Spain  and  in  the  United  States.  With 
all  its  various  additions  of  brandy,  the  alcoholic  content  of 
Madeira  wine  is  barely  18  per  cent  as  shown  by  the  chart. 

The  Malvasia  grape,  it  is  said,  was  grown  originally 
by  the  Greeks  and  somehow  found  its  way  to  Madeira. 
The  Madeira  wine  made  from  it  is  called  by  the  British 
"Malmsey.”  A  large  shipping  cask  in  Madeira  is  called  a 
pipe  and  contains  about  136  gallons.  The  wine  from 
Sercial  grapes  is  called  "Sercial”  and  the  wine  made  from 
the  Boal  or  Bual  grapes  is  called  "Bual.” 


Julian  Street  writes  interestingly  of  Madeira.  Street  is 
o  the  opinion  that  Madeira  wine  is  not  so  very  different 
10m  s  erry,  Chateau-Chalon  or  even  imported  Tokay. 
Of  all  wine.  Madeira*  are  most  intimately  associated  in 
fact  and  trad.t.on  with  the  very  earliest  days  of  United 
States  history  and  in  many  incidents  involving  John 
Adams,  John  Hancock,  Mad  Anthony  Wayne  Peter  Stuv 
vesant  and  other  great  historical  characters!  There  a^ 


112 


WINES  of  the  WORLD 


interesting  stories  too:  "The  Boston  Wine  Party,”  "A 
Madeira  Party,”  etc.  A  Madeira  party  in  the  early  days 
corresponded  to  our  cocktail  party  of  today.  It  played 
an  important  part  in  the  warm  hospitality  of  the  old 
south. 

Madeira  is  the  closest  rival  Spanish  sherry  has,  for  it 
is  assumed  to  meet  all  the  uses  to  which  sherry  is  put. 
This  is  true,  I  think,  because  in  its  production  Madeira  is 
treated  in  a  similar  manner  to  sherry,  except  that  no  one 
has  associated  its  production  with  film  or  Jerez  yeast. 
Nevertheless  it  has  to  some  degree  what  may  be  called  a 
sherry  taste.  Even  with  the  best  intentions  it  is  rather 
difficult  to  keep  this  fortified  white  wine  from  having  a 
marked  resemblance  to  sherry,  because  it  goes  through 
nearly  all  the  steps  that  Spanish  sherry  does,  including  infi¬ 
nite  blending.  Even  the  other  white  fortified  wines  aver¬ 
aged  on  Table  1  (not  Madeiras),  including  Spanish  and 
Portuguese  white  ports,  malagas  and  muscatels,  all  resemble 
sherry  more  closely  than  any  other  wine.  Madeira  how¬ 
ever,  as  far  as  one  can  learn,  is  not  aged  in  open  half-  or 
three-quarter  filled  casks.  The  actual  or  principal  differ¬ 
ence  between  Madeira  and  sherry  may  then  be  the  differ¬ 
ence  in  aeration  procedure.  During  its  six  or  more  years 
of  aging  Madeira  absorbs  a  considerable  amount  of  oxygen 
as  there  is  some  ullage.  Street  claims  that  brandy  is  added 
to  the  grapes  while  they  are  being  trodden,  another  portion 
added  when  fermentation  ends,  and  still  another  a  e 
when  the  wine  undergoes  the  process  of  racking, 
claims  that  the  two  principal  aids  of  maturing  are  motion 

^Madeira  wine,  like  port  wine,  has  its  fermentation 
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checked  to  some  extent.  We  often  see  reference  to  dry 
Madeira.  In  this  case  may  be  meant  a  different  sort  of 
dry  wine,  not,  as  is  usually  meant,  without  sugar.  Were 
Madeiras  classified  with  Spanish  sherries,  their  sweetness  or 
sugar  content  would  class  them  without  exception  as 
Olorosos  (the  sweeter  and  heavier  sherries).  Wagner 
claims  that  sherries  of  California  "more  closely  resemble 
the  wine  of  Madeira  than  they  do  true  sherry,”  meaning 
no  doubt  Spanish  sherry.  He  recommends  that  the  Ver- 
delho,  the  most  widely  grown  Madeira  grape,  be  grown 
in  California.  All  the  grapes  that  have  been  mentioned  in 
this  chapter  which  are  not  already  grown  in  the  United 
States  on  a  substantial  scale  have  been  grown  on  an  experi¬ 
mental  basis  in  California. 

It  might  occasion  some  surprise  to  learn  that  Madeira 

wine  for  some  reason  has  lost  its  once  great  popularity. 

This  is  due  in  some  measure  to  the  fact  that,  as  one  becomes 

more  accustomed  to  the  use  of  wine  he  is  likely  to  lean 

toward  the  dryer  types,  and  also  to  some  extent  to  the 

fact  that  there  is  very  little  Madeira  advertising.  Another 

factor  is  that  there  is  a  limit  to  what  this  tiny  island  can 

produce.  Occasionally  a  processor  in  the  United  States  will 

provide  an  American-produced  Madeira  but  this  is  com¬ 
paratively  rare. 

The  Jerez  or  film  yeast  which,  it  has  been  claimed 
plays  a  part  in  producing  the  Spanish  sherry  character  is 
hm  ment.oned  in  connection  with  Madeira  production. 

table  1  gives  averages  of  typical  wines  of  Madeira. 
The  brandy  used  to  fortify  Madeira  wine  is  distilled  from 
some  of  them.  There  is  no  doubt  that  brandy  is  added  at 
the  end  of  fermentation  or  when  the  fermentation  has 
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gone  as  far  as  desired.  It  is  also  customary  to  add  brandy 
just  before  the  Madeira  wine  is  to  be  finished  but  the 
author  can  find  no  confirmation  or  see  any  good  object  in 
this  case  in  adding  brandy  to  the  grapes  at  the  time  of 
crushing. 

Madeira  is  a  traditionally  old  wine,  and  has  a  range  of 
depth  of  brown  color.  Perhaps  in  its  earlier  years  some  of 
it  may  have  had  a  red  cast  but  by  the  time  the  customer 
opens  the  bottle  it  is  definitely  brown  ranging  on  the  chart 
from  a  low  2.5  to  a  high  of  18  in  depth  of  color  (series  5  2 
Brewer’s  scale)  in  Ys  inch  cell  of  a  Lovibond  tintometer. 
Its  average  total  solid  content  is  8.8  per  cent  by  weight  and 
will  range  from  a  low  of  5.5  to  a  high  of  14  per  cent, 
although  those  which  ranged  from  5.5  to  7.5  solid  con¬ 
tent  all  used  one  of  the  terms  "very  dry,”  "fine  dry”  or 
"dry  bual.”  These  dry  designations  were  no  doubt  meant 
to  be  relative,  because  all  Madeiras  are  actually  sweet 
wines.  All  seem  to  have  mellowed  with  age  and  practically 
all  have  that  sherry-like  taste  that  accompanies  white  forti¬ 
fied  wines  that  have  been  aged,  particularly  in  warmer 

climates.  .  ,  . 

The  climate  of  Madeira  is  uniform  and  salubrious; 

the  average  temperature  near  the  sea  is  68’  and  rarely 
goes  below  60’  or  above  73’  F.  The  general  surface  of  the 
island  is  rough,  with  high  peaks  and  deep  valleys^  Some 
of  the  mountains  rise  6,000  feet  above  the  sea.  Most  ot 
the  coast  consists  of  high  precipitous  cliffs. 

Madeira  wine,  as  imported,  is  essentially  a  sweet 
suite  of  the  dry  appellation  applied  to  some  of  it  on  the 
commercial  labels.  It  is,  however,  not  the  sweetest  of  t  e 
imported  wines.  From  the  table  may  also  be  seen  the 
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analyses  of  Spanish  Malagas  and  Spanish  Muscatels,  which 
are  actually  the  sweetest  wines  imported.  Madeira  wines 
have  been  said  to  be  similar  to  our  California  sherries  and 
the  writer  agrees  to  some  extent  with  that  statement. 
This  conclusion  is  generally  drawn  from  the  fact  that 
both  of  these  classes  of  wine  are  baked.  It  would  seem, 
however,  that  the  temperature  of  the  hot-room  baking 
processes  in  the  production  of  Madeira  is  generally  lower 
than  that  used  to  produce  California  sherry. 

The  various  American  processes  of  baking  do  not 
produce  generally  as  much  color  as  the  Madeiras  examined. 
The  average  color  is  darker  than  our  California  sherries, 
and  the  total  solid  content  (mostly  sugar)  of  the  lightest- 
bodied  Madeira  is  heavier  than  the  sweetest  of  our  Cali¬ 
fornia  sherries. 

California  sherry  made  in  the  usual  way  does  not 
develop  any  caramel  and  none  has  been  found  in  the 
commercial  California  sherries  examined.  However,  in 
two  of  the  Madeiras  caramel  was  found.  This  was  not  pro¬ 
duced  during  the  baking  treatment  but  was  introduced  as 

added  coloring  and  sweetening  material,  probably  as  over¬ 
cooked  must. 


From  Table  1  we  see  that  the  darkest  colored  wines 
as  well  as  the  sweetest  wines  are  Spanish  wines,  particu¬ 
larly  the  Malagas,  which  do  not  necessarily  come  from 
Malaga  grapes  but  from  the  area  of  Malaga.  They  are 
produced  mostly  from  the  Pedro  Ximenes  grape  to  which 

CT0ndensed  and  vino  de  color,  are  usually 

added.  In  some  instances  the  finished  wine  may  contain 
some  caramel  coloring,  which  is,  however,  responsible 
for  only  a  very  small  amount  of  its  total  color.  The  cara 
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mel  is  an  incidental  result  of  part  of  the  must  being  con¬ 
densed  after  having  reached  the  high  temperature  at  which 
caramel  will  form.  As  in  the  case  of  Madeiras,  there  are 
practically  no  Malaga  wines  produced  in  the  United  States. 

The  nearest  counterpart  we  have  to  Madeira  Island  in 
the  United  States  are  the  Bass  Islands  in  Lake  Erie,  South 
Bass  (Put-in-Bay),  Middle  Bass,  and  North  Bass  (Island 
of  St.  George),  where  large  quantities  of  fine  grapes  are 
grown,  mostly  Catawba,  Delaware,  Niagara,  and  Con¬ 
cords.  However,  a  relatively  small  amount  of  wine  is  made 
on  the  Lake  Erie  Islands. 

Sugar  cane  that  was  first  raised  in  the  Western  hemi¬ 


sphere  was  grown  on  the  Island  of  Madeira.  In  com¬ 
memoration  of  this  fact  the  City  of  Funchal  adopted  five 
loaves  of  sugar  for  its  coat  of  arms.  Besides  sugar,  some 

rum  is  also  produced  there. 

Besides  grapes,  Madeira  produces  bananas,  figs,  apn- 
cots,  mangoes,  oranges,  pineapples,  tobacco  and  coffee. 
It  is  inhabited  by  numerous  birds  of  gorgeous  plumage. 
The  most  common  is  the  wild  canary,  from  which  our 
all-yellow  canaries  are  obtained  by  careful  breeding.  It 
was  on  this  island  that  Columbus  pondered  his  geographic 
problems  before  his  discovery  of  America.  To  those 
intrigued  as  the  author  was  with  Madeira,  the  islan 
beautiful,  it  is  suggested  that  they  read  Modern  the 
Florescent,  and  Minors  of  Madeira,  Rock  Garden  of 
the  Atlantic,  and  see  the  33  illustrations  in  the  National 
Geographic  Magazine  of  July,  1934. 
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CHAMPAGNE  AND  OTHER 
SPARKLING  WINES 


Before  discussing  all  types  of  sparkling  wines  in  par¬ 
ticular,  let  us  consider  the  manner  in  which  any  liquid 
containing  carbon  dioxide  came  to  be  used  for  beverage 
purposes.  As  is  generally  well  known,  there  are  a  number 
of  places  about  our  globe  where  effervescent  waters  issue 
from  the  earth  more  or  less  charged  with  carbon  dioxide 
gas.  Those  living  near  these  sources  soon  learned  to  appre¬ 
ciate  the  agreeable  character  of  these  naturally  enlivened 
waters,  which  often  had  dissolved  in  them  a  quantity  of 
mineral  substances,  and  which  in  some  instances  attracted 
many  health-seeking  visitors  to  these  areas  because  of  the 
corrective  and  curative  properties  attributed  to  them. 

Probably  others  had  done  it  before,  but  it  is  the  great 
Joseph  Priestly  (1733-1804,  discoverer  of  oxygen  and 
other  gases)  who  is  given  credit  for  making  the  first 
artificially  carbonated  water.  He  was  followed  by  Soeak- 

fTavored  1°  7^7^  Carbon  “e  gas  into  sweet- 

flavored  liquids  and  hence  is  hailed  as  the  father  of  our 

present  colossal  carbonated  beverage  industry.  Many  bot- 

tlers  in  the  early  days  of  the  carbonated  soft  drink  trade 

generated  their  own  carbon  dioxide  with  marble  and 

sulfuric  acid.  Later  they  followed  the  trend  of  purchasing 
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the  gas  in  large  metal  tubes  from  liquid  carbonic  acid  gas 
concerns.  In  the  early  days  more  attention  was  paid  to 
pressure  than  to  temperature,  so  that  it  was  very  easy  to 
get  a  high  carbon  dioxide  charge  in  the  bottle  during  the 
winter,  in  fact  to  a  dangerous  degree,  but  in  summer  it 
was  difficult  to  obtain  the  desired  charge  in  the  finished 
product. 

When  the  gas  is  at  the  normal  existing  pressure  of  the 
room,  the  amount  of  gas  a  liquid  will  dissolve  is  deter¬ 
mined  by  its  temperature.  The  colder  the  solution,  the 
more  gas  it  will  be  able  to  dissolve.  To  obtain  greater 
amounts  of  carbon  dioxide  gas  in  solution  at  any  existing 
temperature  it  is  necessary  to  increase  the  pressure  of  the 
gas,  which  increases  the  amount  of  carbon  dioxide  the 
liquid  will  dissolve.  The  amount  of  gas  the  liquid  actually 
contains  is  usually  expressed  as  volumes  of  carbon  dioxide 
in  one  volume  of  liquid  and  the  pressure  is  expressed  as 

pounds  per  square  inch. 

There  are  a  number  of  devices  by  which  liquids  are 
artificially  carbonated.  One  typical  way  to  obtain  the 
necessary  amounts  of  carbon  dioxide  in  solution  for  bev¬ 
erage  purposes  is  by  a  mechanical  device  known  as  the 
carbonator  which  agitates  the  refrigerated  liquid  under 
the  controlled  gas  pressure.  Mechanical  agitation  has  been 
supplanted  by  carbonators  in  which  finely  divided  car  ion 
dioxide  gas  is  distributed  throughout  liquids  to  be  charge^ 
In  order  to  get  proper  carbonation,  umformuy  -  th 
temperature  of  the  liquid  and  uniformity  in  gas  pres 


are  necessary. 

Wines  that  retain 
dioxide  are  commonly 


any  permanent  excess  of  carbon 
known  as  "sparkling.”  In  order  to 
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obtain  one  atmosphere,  or  approximately  1  5  pounds  per 
square  inch  gauge  pressure,  in  the  bottle,  it  is  necessary 
that  the  wine  therein  shall  completely  ferment  about  4.3 
grams  of  sugar  per  liter  (1,000  milliliters),  or  if  in  a 
larger  closed  container,  about  one  pound  of  sugar  in  27 
gallons  of  wine.  In  this  type  of  fermentation,  the  sugar  is 
usually  added  as  a  strong  solution. 

There  has  always  been  a  question  as  to  the  amount  of 
carbon  dioxide  most  desirable  in  beverages.  The  presence 
of  carbon  dioxide  gives  beverages  a  slightly  acid  taste  and 
improves  the  visible  attractiveness.  Its  bubbling  and  spar¬ 
king  pioduce  an  agreeable  tingling  on  the  lips  and  tongue. 
Under  normal  conditions  there  are  about  0.03  liters  of 
carbon  dioxide  in  100  liters  of  air  and  about  0.026  liters  of 
carbon  dioxide  in  100  liters  of  fresh  water,  with  an  aver¬ 
age  temperature  of  about  20°  C.  or  68°  F. 


The  pressure  generally  desired  in  a  bottle  of  sparkling 
wine  is  from  about  75  pounds  to  90  pounds  per  square 
inch,  or  5  to  6  atmospheres.  At  50"  F.  the  popular  serving 
temperature,  each  volume  of  such  sparkling  wine  will 
have  in  solution  7.2  to  8.2  volumes  of  carbon  dioxide  gas. 
As  a  rule,  by  the  time  a  consumer  purchases  the  sparkling 
wine  the  pressure,  if  tested  with  a  gauge,  will  show  less 
than  this.  There  is  a  slow  loss  of  gas  during  storage, 
depending  on  various  factors. 

A  sparkling  wine  showing  a  gauge  pressure  of  1 5  lbs 
per  square  inch  at  about  53°  F„  such  as  is  the  case 

aWboitC2r2C5  f  °r  PfIT  WineS>  Wi"  llaVC  'n  Solution 

of  w  ne  ^  '  °n  di°Xide  ga$  in  each  volume 


1  eter  Pengnon,  a  Benedictine  monk, 


is  generally  given 
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credit  for  the  discovery  of  champagne  about  three  centu¬ 
ries  ago.  From  his  experiments  a  process  was  obtained 
for  holding  indefinitely  a  carbon  dioxide  charge  produced 
during  the  fermentation  of  the  grape  must  in  a  bottle 
by  means  of  a  real  cork  stopper.  He  even  designed  a  glass 
specially  suitable  for  drinking  champagne.  Perhaps  this 
oft-repeated  story  of  Dom  Perignon  is  only  a  legend  as 
some  think  it  is,  but  if  it  is  true,  he  was  truly  a 
benefactor  to  those  who  like  wine,  and  particularly  cham¬ 


pagne.  In  the  Champagne  region  of  F ranee  the  legend  is 
believed  implicitly.  Its  citizens  have  erected  a  statue  to 
Perignon’s  memory,  and  at  intervals,  honor  with  cele¬ 
brations  this  master  winemaker,  who  they  feel  was  respon¬ 
sible  for  the  livelihood  furnished  so  many  in  this  industry 
over  these  many  years.  His  body  rests  at  Hautvillers. 

There  is  no  doubt  that  the  fermentation  which  went 
on  in  closed  bottles  and  other  closed  containers  was  noticed 
long  before  Perignon’s  day,  because  fermentation  is  much 
more  difficult  to  prevent  than  to  produce  when  both  fer¬ 
mentable  material  and  the  ever-present  stray  yeast  which 
rides  on  nearly  every  dust  particle  in  the  air  are  present. 
Closed  bottles  and  closed  containers  have  been  blown  apart 
on  countless  occasions  because  of  the  tremendous  pressure 
that  was  built  up  within  them  by  fermentation.  It 
was  when  precise  conditions  were  observed  and  exact 
amounts  of  sugar  used,  and  when  the  amount  of  pressure 
which  developed  in  bottles  or  containers  was  regulate 
with  a  margin  of  safety,  that  true  commercial  c^mpagn 
making  was  really  born.  It  was  about  150  years  later  that 
Longworth  carried  on  his  sparkling  wine  experiments 
The  original  champagne  or  sparkling  wine  o 
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Reims  area,  known  as  Vin  Mousseux  or  Vin  de  Perignon, 
Vin  Petillant  and  a  number  of  other  similar  names  did 
not  receive  immediate  acceptance.  Some  hailed  its  appear¬ 
ance  with  great  glee;  many,  however,  were  against  it  and 
referred  to  its  then  mysterious  boiling  effervescence  as 
"wine  of  the  devil.”  However,  time  and  the  sponsorship 
of  important  persons,  including  Louis  XIV  and  Louis  XV , 
gradually  overcame  this  prejudice. 

The  early  wines  of  this  area  were  classified  tentatively 
into  four  stages  or  degrees  of  effervescence:  the  non- 
mousseux  or  completely  fermented  dry  wine;  vin- 
petillant  (sparkling)  wine  bottled  near  the  end  of  fer¬ 
mentation;  cremant  wine  bottled  still  earlier  and  which 
had  a  stronger  pressure  which  might  have  blown  the 
stopper;  and  the  last,  "grand  Mousseux which  had  as 
much  of  a  charge  of  carbon  dioxide,  due  to  its  partial  fer¬ 
mentation  in  the  containers,  as  the  bottle  and  stopper 
could  stand  and  which,  when  its  fastenings  were  loosened, 
blew  the  stopper  with  a  loud  report  and  evidently  corre¬ 
sponded  to  our  standard  champagne  and  sparkling  wine 
of  today.  This  style  of  sparkling  wine  left  lees  and  yeast 
material  in  the  bottle,  which  it  was  soon  learned  could  be 
removed,  if  desired,  by  allowing  the  bottle  to  remain 
upside  down  for  a  while  to  accumulate  the  residue,  and  to 

permit  blowing  out  this  residue  when  the  stopper  was 
removed. 

Winemakers  the  world  over  have  observed  a  com¬ 
paratively  slight  effervescent  effect  when  wine  is  bottled 
too  soon  and  there  is  a  small  after-fermentation  in  the 
bottle.  Certain  foreign  wines,  including  some  German 
white  wines,  have  been  found  to  be  very  slightly  sparkling 
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due  to  formation  of  carbon  dioxide  as  a  result  of  the 
introduction  of  pure  lactic  acid  culture  which  reduces  the 
natural  acidity,  prevents  the  wine  from  darkening,  and 
preserves  it.  Each  volume  of  this  sort  of  wine  will  have  in 
solution  from  to  *4  volume  of  carbon  dioxide.  There 
is  a  type  of  Portuguese  (Lisbon)  green  wine  called  vinho 
verde,  the  sparkling  character  of  which  is  obtained  by 
a  secondary  fermentation  in  the  bottle  during  which  the 
natural  malic  acid  of  the  wine  is  broken  down  by  bac¬ 
terial  action  to  lactic  acid  and  carbon  dioxide,  according 
to  the  following  chemical  equation: 

h2c4h4o6->h.c3h6o3+co2 

The  analysis  of  Portuguese  vinho  verde  showed  28 
pounds  of  pressure  in  the  bottle  per  square  inch  at  72° 
F.;  equivalent  to  24  volumes  of  carbon  dioxide  in  each 
volume  of  wine. 

Some  current  authorities  would  divide  sparkling  wines 
into  four  classes:  those  that  are  made  sparkling  in  the 
Champagne  district  of  France  by  secondary  fermentation 
in  bottle;  those  made  by  the  same  process  elsewhere;  those 
given  secondary  fermentation  in  bulk;  and  those  arti¬ 
ficially  or  deliberately  charged  with  carbon  dioxide. 
There  are,  however,  still  other  effervescent  and  sparkling 
wines  made  sparkling  by  direct,  original  or  continuous 
fermentation  in  closed  containers,  which  will  be  discussed 

later. 

On  this  side  of  the  water,  records  support  the  claim 
that  William  Bostwick  planted  the  first  grapes  (Catawbas 
and  Isabellas)  near  Lake  Keuka,  New  York,  in  1830,  and 
that  shortly  after  the  first  commercial  vineyard  and  wine¬ 
making  began  with  Andrew  Reisinger  in  Pultney,  near 
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Hammondsport,  New  York.  According  to  the  reports, 
i  the  first  commercial  champagne  in  the  east  was  produced 
in  1860-1863  by  the  Pleasant  Valley  Wine  Company, 
(now  only  a  tiny  post  office  in  its  original  winery  build¬ 
ing)  ,  at  Rheims,  New  York.  (The  city  of  similar  name  in 
France  is  usually  spelled  Reims) .  The  actual  address  at  the 
present  time  is  Hammondsport,  New  York.  This  winery 
is  rated  as  the  oldest,  and  is  still  one  of  the  largest  cham¬ 
pagne-producing  wineries  in  the  United  States.  The  second 
to  produce  champagne  in  quantity  in  the  New  York  dis¬ 
trict  (a  few  years  later)  was  the  present  Urbana  Wine 
Company,  also  at  Hammondsport,  on  the  banks  of  Lake 
Keuka,  on  Pultney  Road.  For  many  years  the  New  York 
State  wineries  produced  more  fermented-in-bottle  cham¬ 


pagne  than  all  the  rest  of  the  country,  although  the  total 
wine  pioduction  in  all  of  New  York  State  is  but  a  small 
fraction  of  that  of  California. 

The  champagne-makers  in  most  of  the  early  eastern 
American  plants  came  over  from  France  and  invari¬ 
ably  patterned  their  processes  and  procedures  after  their 


experience  in  France.  According  to  some  of  their  own 
statements,  they  very  soon  began  to  realize  that  the  east¬ 
ern  grapes,  Delaware,  Catawba,  Elvira,  Niagara,  Diana, 
Dutchess,  Isabella,  Concord  and  numerous  other  varieties 
and  combinations  of  them,  with  their  delightful  fresh 
grape  flavor  and  their  above-the-average  acidity,  were 
idea  for  champagne-making.  .In  the  United  States,  par¬ 
ticularly  in  New  York  State  and  California,  with  so 
many  grape  varieties  to  pick  from  that  are  suitable  and 
arc  successfully  used  for  champagne,  there  is  never  a 
champagne  failure.  Every  year  is  a  vintage  year 
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The  world’s  champagne  industry  was  first  created  in 
France  and  the  product  was  defined  as  "an  effervescent 
wine  made  in  the  Champagne  district  of  France.”  The 
name  Champagne  in  France  is  strictly  reserved  for  wine 
made  from  grapes  grown  on  the  hilly  vineyards  of  the 
three-cornered  area  which  includes  the  towns  of  Reims, 
Epernay  and  Chalons-sur-Marne.  It  was  and  is  now,  and 
probably  always  will  be,  due  to  their  reluctance  to  change, 
produced  in  the  Marne  area  principally  from  the  small 
black  Pinot  (Pinot  Noir)  with  its  water-white  or  color¬ 


less  juice  and  to  a  much  lesser  extent  from  the  white  Pinot 
(Pinot  Blanc),  sometimes  referred  to  as  Chardonnay. 
Some  vineyardists  insist  that  the  white  Pinot  and  the 
white  Chardonnay,  although  quite  similar,  are  separate 
and  distinct  varieties  of  grapes.  Usually  the  wine  in¬ 


tended  for  champagne  in  France  is  a  blend  of  the  fer¬ 
mented  juice  of  Pinot  grapes.  Ordinarily  the  procedure  of 
champagne-making  in  France  is  hardly  different  from 
that  used  in  various  champagne  regions  the  world  over. 
In  French  champagne-making  the  whole  grapes  are 
pressed  out  in  huge  broad  presses  without  previous  crush¬ 
ing — the  original  pressing  yields  about  100  gallons  of  juice 
per  ton.  The  several  other  harder  pressings  yield  about 
60  more  gallons.  For  champagne  the  wine  is  fermented 
in  small  cooperage  of  50-  to  5 5 -gallon  barrels. 

Recently,  there  were  between  18,000  and  20,000  vine- 
growers  in  the  Marne  or  champagne-producing  area  and 
its  two  adjoining  areas  engaged  in  growing  black  and 
white  Pinot  grapes  for  champagne.  It  is  estimated  t  at 
during  the  last  3  5  years  an  average  of  26,000,000  bottles 
of  champagne  were  marketed  by  the  two  ancient  cities 
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of  Reims  and  Epernay,  during  which  time  they  have 
been  almost  wholly  or  partially  destroyed  and  naturally 
champagne  production  suffered  sharp  ups  and  downs 
through  the  years  of  its  existence. 

Grape  acreage  producing  French  champagne  is  at 
present  about  28,000  acres,  approximately  one  acre  for 
each  wine  farmer.  As  a  rule  the  French  champagne- 
maker,  although  proud  of  his  sparkling  product,  seems 
still  more  impressed  that  his  basic  wine  is  a  cuvee  or  a 
quality  mixture  resulting  from  the  blending  of  the  prod¬ 
ucts  of  several  vineyards  which  may  be  from  any  or  all 
of  the  four  champagne  viticultural  regions,  three  of 
which  produce  black  grapes  and  the  fourth  mainly 
white  grapes. 

The  first  of  these  regions  includes  the  parishes  of 
Verzy,  Verzenay,  Mailly  and  Sillery  overlooking  the  Vesle 
River  in  the  north.  The  second  division  takes  in  Bouzy, 
Ambonnay  and  Trepail,  on  the  right  bank  of  the  Marne. 
In  the  south  lies  the  third  group,  including  the  vineyards 
of  Ay,  Mareuili,  Dizy  and  Hautvillers  (this  last  parish 
was  the  home  of  Dom  Perignon  and  is  known  as  the 
cradle  of  sparkling  champagne).  The  fourth  region  is 
Cote  des  Blancs,  known  for  its  white  grapes.  It  is  a 
narrow,  elongated  peninsula  of  hillside  vines  commencing 
immediately  south  of  Epernay  and  continuing  12  miles. 

After  the  wine  is  blended  and  selected  as  the  basic 
champagne  material  or  cuvee  an  analysis  is  made  of  it, 
principally  for  alcohol  content  and  more  particularly  for 
the  absolute  sugar  content.  To  it  is  added  the  exact 
amount  of  sugar  which  on  fermentation  will  produce  the 
desired  amount  of  pressure  of  carbon  dioxide  in  the  bottle. 
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about  6  atmospheres,  or  from  90  up  to  100  pounds  per 
square  inch.  Twenty-five  grams  per  liter  of  wine  or  20 
lbs.  sugar  per  100  gallons  will  produce  about  90  lbs.  per 
square  inch  pressure.  The  sugar  is  incorporated  into  the 
basic  wine  along  with  a  special  granulating  or  agglomer¬ 
ating  champagne  yeast  (champagne  Vertus,  Ay,  Steinberg 
and  many  other  cultures  are  used)  while  being  constantly 
mixed  together  in  order  that  the  whole  mass  as  well  as 
that  which  is  filled  into  the  champagne  bottles  should  be 
completely  uniform.  At  this  stage  it  is  sometimes  desirable 
to  furnish  more  yeast  food,  usually  about  /4  to  1  gram  per 
liter  of  ammonium  phosphate  or  some  urea;  both  are 
permitted  in  champagnes  or. sparkling  wines.  The  filled 
bottles  are  stoppered  by  a  special  champagne  cork  which 
is  driven  half  way  into  the  bottle  and  held  in  place  with  a 
heavy  single  steel  strip  (agraff).  In  France  the  grape 
pressing  and  winemaking  are  accomplished  above  ground 
but  the  after-handling  and  aging  are  done  in  long  under¬ 
ground  tunnels,  sometimes  several  miles  long,  cut  in  the 
chalk-like  formation  underlying  the  champagne  district. 

About  1826,  the  only  grape  cultivated  for  wine  in  the 
Ohio  Valley  was  the  "Cape”  which  produced  a  red  claret 
wine.  Soon  after  this  the  Catawba  was  introduced  and 
for  a  long  time  became  almost  the  only  one  planted  in 
that  area;  after  that  came  the  Isabella,  the  Ohio,  the 

Missouri,  the  Norton,  and  others. 

It  was  in  or  about  the  years  1842-1847,  over  a  century 
ago  as  this  is  being  written,  that  Nicholas  Longworth  made 
his  first  champagne  in  Ohio,  and  he  then  pred.cted  that 
in  skillful  hands,  champagne  made  from  Catawba  grapes 
would  make  a  wine  superior  in  flavor  and  aroma  to  the 


Champagne  and  Other  Sparkling  Wines 


127 


best  imported  French  champagne.  In  his  own  words,  he 
stated  that  "the  Catawba  is  our  great  wine  grape  and 
stands  without  a  rival”  for  dry  hock  or  for  champagne. 

At  that  time  California  had  hardly  dreamed  of  mak¬ 
ing  champagne.  The  first  champagne  was  made  in  Cali¬ 
fornia  by  1855  (B.  D.  Wilson,  San  Gabriel),  in  Missouri 
by  18  57,  and  in  New  York  by  1863.  Some  was  made  by 
Haraszthy  in  California  along  about  1865.  By  that  time 
both  winemaking  and  champagne-making  were  well  under 
way  commercially  in  Ohio. 


Some  may  be  surprised  to  learn  of  the  superb  cham¬ 
pagne  that  can  be  and  is  made  from  the  fully  ripe  Catawba 
grape.  In  1845,  Longworth  prepared  for  sale  approxi¬ 
mately  100,000  bottles  of  champagne,  near  Cincinnati, 
called  by  him,  Sparkling  Catawba”;  there  were  others  in 
Ohio,  producing  it  for  sale  as  well.  The  Catawba  grape 
was  discovered  by  Col.  Murray  and  others  in  Buncombe 
County,  North  Carolina,  about  1802,  near  the  Catawba 
River  from  whence  it  obtained  its  name.  It  is  one  of  the 
most  important  grapes  for  wine  and  champagne  where  it 
grows  on  the  southern  shores  and  islands  of  Lake  Erie  and 
m  its  sheltered  localities  along  the  lake  shores  of  western 
New  York.  The  small  red  Delaware  is  also  a  favorite 
eastern  variety  of  grape  for  champagne.  The  growing 
season  is  too  short  for  Catawba  grapes  in  Michigan  and 
our  other  far  northern  and  northeastern  states,  and  per¬ 
haps  ,n  Oregon  and  Washington  States  as  well,  as  almost 

erown  r  "  8raPeS  3re  8r°Wn  there'  The  Catawba  is 
grown  to  some  extent  in  our  southern  states. 

are  The  N'T  mateHal  ItemS  °f  cha-P^ne-making 

two  champagne  corks,  the  steel  agraff  and  the 
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heavy  champagne  bottle;  usually  the  last  two  items  may 
be  reused  if  recovered  in  good  condition,  but  the  corks 
cannot  be  reused.  To  offset  this  loss  or  this  expense 
in  champagne-making  and  to  make  the  process  more 
efficient  in  operation  and  more  time-saving,  a  cham¬ 
pagne  bottle  is  now  being  made  which  will  take  the  crown 
stopper.  Where  used,  the  crown  cap  takes  the  place  of 
the  steel  agraff,  which  experiments  and  practical  experi¬ 
ence  have  shown  is  more  expensive,  more  difficult  to  affix 


and  remove,  and  is  actually  less  reliable  in  holding  its 
charge  than  the  crown  cap.  The  final  bottled  champagne 
could  also  very  successfully  take  the  crown  stopper,  but 
the  trade,  not  being  ready  for  it,  would  be  scornful  if  not 
actually  shocked  to  see  champagne  bottled  like  ginger  ale. 
Yet  there  would  be  a  big  saving  for  the  company  pro¬ 
ducing  it  and  also  the  consumer  who  purchases  it  without 
the  least  reduction  in  the  quality  of  the  champagne  on 
that  account.  We  may,  however,  witness  this  in  the  near 
future.  At  the  present  time  the  crown  stopper,  wherever 
used  at  all,  is  used  only  in  tirage,  the  final  bottle  going 
out  with  cork  stopper,  wire,  cap  and  foil,  in  the  usua 
way.  Because  of  the  amazing  speed  possible  with  the  cap¬ 
ping  machine,  the  high  efficiency  of  the  crowns  for  hold¬ 
ing  the  gas  and  the  elimination  of  the  dry  cork  hazard, 
an  increasing  number  of  champagne  producers  in  New 
York,  Ohio,  and  California  are  forsaking  the  tirage  cork 

and  agraff  for  the  modern  capping  device. 

Amerine  and  Joslyn,  California  Bulletin  639,  Com- 
mcrcial  Production  of  Table  Wines  (1940)  dtscuss 
champagne  in  an  interesting  and  mstrucuve  manner, 
referring  to  sparkling  wines  as  those  "that  retam  a  perma- 
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nent  excess  of  carbon  dioxide.  The  most  important 
sparkling  wine  by  far  in  volume  is  a  white  variety  (cham¬ 
pagne)  produced  by  secondary  fermentation  in  a  closed 
container  of  one  gallon  or  less  (usually  in  regular  cham¬ 
pagne  bottles) .  The  Charmat  and  other  similar  processes 
produce  the  same  sort  of  product  in  large-sized  containers 
as  in  the  bottle,  and  this  product  is  usually  labeled  Ameri¬ 
can  or  California  Champagne — bulk  process — if  it  has 
the  taste,  aroma  and  other  characteristics  generally  at¬ 
tributed  to  champagne.  When  other  wines  such  as  Bur¬ 
gundy,  Moselle,  Muscat,  and  still  others  are  fermented-in- 
bottle  or-bulk  and  made  as  above  described,  they  may  not 
be  called  champagne  but  'Sparkling  Burgundy,’  or  the 
name  of  the  basic  wine  preceded  by  the  word  'Sparkling.5 
No  one,  not  even  trained  connoisseurs  in  our  experience, 
seems  to  be  able  actually  to  tell  the  difference  between 
fermented-in-bottle  and  fermented-in-bulk  champagne  if 
the  basic  wine  is  of  the  same  grade.  Many  have  insisted 
that  there  is  virtually  no  difference  in  the  quality  of  the 
bottle-fermented  and  the  bulk-fermented  champagne. 
At  the  present  time  the  bulk-process  champagne  is  made 
in  less  quantity  and,  as  far  as  we  know,  none  is  imported 
into  the  United  States.” 

Some  persons  are  of  the  opinion  that  sparkling  wine  is 
inferior  to  champagne.  This  is  by  no  means  the  case,  as 
Burgundy  or  any  other  wine  produced  from  the  whole 
grape  may  be  even  richer  in  character  and  flavor  and  even 
more  beautiful  in  color  and  appearance  than  the  less 
characterful  champagne.  The  finest  red  Burgundy  wines 
of  France  are  made  from  the  whole  black  Pinot  grapes  by 
fermenting  them  on  their  skins.  The  same  care  and  opera- 
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tion  are  identical  in  both  products.  Champagne  is  gen¬ 
erally  described  as  a  pale  golden  or  straw-colored  table 
wine  and  the  examination  of  many  types  indicates  that 
those  made  in  France,  California,  New  York  and  else¬ 
where  generally  conform  to  this  description. 

,In  California,  some  black  and  some  white  Pinots,  and 
some  white  Chardonnay  are  grown  and  have  been  used  for 
champagne;  but  the  quantities  of  these  grapes  in  Cali¬ 
fornia  are  far  too  few  and  very  much  more  often  numer¬ 
ous  other  varieties  of  grapes  have  been  pressed-out  for  the 
purpose  of  making  champagne.  The  acid  content  of  the 
fully  ripe  California  grapes  is  often  too  low,  and  for  this 
purpose  the  grapes  are  usually  picked  early  or  blended 
with  higher-acid  grapes  or  a  small  amount  of  acid,  citric 
or  tartaric,  is  added  to  the  proposed  basic  champagne 
material.  One  champagne-producing  winery  grows  Elvira, 
a  high  acid,  flavored,  eastern  labrusca  grape,  especially  for 
basic  champagne  material.  Selecting  basic  champagne  or 
sparkling  wine  stock  requires  experience  and  good  judg¬ 
ment.  The  volatile  acid  of  the  basic  wine  must  be  low,  it 
must  be  as  free  as  possible  from  bacteria,  sulfur  dioxide 
and  any  metal  impurities.  The  alcohol  content  of  the 
basic  wine  should  be  about  12  per  cent  by  volume  and  its 
natural  acid  content  about  0.65  per  cent  at  the  start. 
If  the  alcohol  content  is  near  13  per  cent  by  volume  the 
yeast  may  balk  and  not  work  in  this  alcoholic  media  and 
it  may  be  difficult  to  carry  on  secondary  fermentation. 

A  good  champagne-maker  will  endeavor  to  get  this 
sparkling  wine  base  as  clear  as  possible  before  secondary 
fermentation  by  natural  or  artificial  clarification  and  early 
and  frequent  racking  and  refrigeration.  In  some  cases  the 
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wines  go  through  a  rigid  fining  process  as  well.  About  4.3 
grams  per  liter  of  sugar  (1  pound  in  27.9  gallons)  will 
yield  one  atmosphere  (14.7  pounds  per  square  inch)  of 
extra  pressure  in  the  bottle.  The  mixture  of  sugar,  yeast, 
and  other  ingredients  is  incorporated  uniformly  through¬ 
out  the  wine  before  bottling  in  tirage  bottles.  This  is  after 
the  mixture  is  barely  allowed  to  begin  its  initial  vigorous 
fermentation.  The  yeast  used  is  generally  the  agglomer¬ 
ating  or  granulating  type  which  begins  fermentation 
promptly  in  the  12  per  cent  alcoholic  menstruum  and 
forms  a  firm  sediment.  The  tirage  cork  stopper  is  usually 
a  plain,  two-piece  cork  of  lesser  grade  than  the  final  cham¬ 
pagne  cork,  although  many  use  the  same  kind  and  grade  of 
stopper  for  both  operations.  The  final  champagne  cork 
stopper  may  be  branded.  The  best  cork  for  champagne 
comes  from  Portugal. 

Champagne-making  processes  and  pieces  of  equip¬ 
ment  employed  in  the  Champagne  district  of  France  are 
in  some  ways  surprisingly  similar  to  those  used  in  the 
United  States.  The  French  law  pertaining  to  this  prod¬ 
uct  specifies  certain  grapes  and  processes,  and  limits  the 
area  where  champagne  is  to  be  made.  In  this  most  north¬ 
ernmost  part  of  France  grapes  are  grown  on  soil  that  is  of¬ 
ten  described  as  too  "infertile,”  "sparse,”  and  "chalky,”  to 
be  used  principally  for  champagne.  These  are  the  small 
black  Pinots  and  some  white  Pinots  and  white  Chardonnay 
grapes.  As  far  as  can  be  determined,  the  fact  that  these 
grapes  were  selected  for  champagne  is  coincidental  and 
not  the  result  of  experimentation.  The  Pinot  grapes  grew 
on  their  present  areas  about  300  years  before  Dorn  Per- 
lgnon  made  the  first  champagne. 
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In  France  these  grapes  are  crushed  in  small  press  houses 
in  the  various  villages  of  the  Champagne  area  and  the  juice 
is  brought  promptly  to  the  central  buildings  of  the  various 
companies,  where  the  fermentation,  which  by  this  time 
has  begun,  is  completely  finished.  As  in  all  the  European 
production  of  liquors  (cognac  and  Scotch)  and  wines 
(sherry  and  port) ,  blending  is  extensively  practiced 
because  Europeans  put  a  great  deal  of  stress  on  uniformity 
of  their  product.  The  selected,  aged,  and  blended  wine 
intended  as  the  basic  material  for  French  champagne  is 
analyzed  for  its  sugar  and  alcohol  content  and  the  required 
amount  of  additional  sugar  is  added,  with  yeast.  While  it 
is  being  mixed  thoroughly  the  yeasted  wine  is  bottled  into 
heavy  champagne  bottles  which,  when  empty,  weigh  2V2 
pounds  or  1,086  grams.  When  full  they  weigh  four  pounds 
or  about  1,847  grams.  American  champagne  bottles,  both 
full  and  empty,  weigh  about  the  same  as  French  cham¬ 
pagne  bottles.  The  tirage  wine  bottle  is  now  stoppered 
with  a  champagne  or  tirage  cork  and  fastened  firmly  in 
place  with  a  steel  agraff,  and  the  filled  bottles  are  placed 
in  tirage  stacks  on  their  side,  in  such  a  manner  that  liquid 
is  against  the  stopper.  They  slowly  ferment  and  build  up 
a  charge  or  pressure  in  the  bottle.  Flere  they  usually 
remain  for  an  average  of  three  years.  In  France  the  Cham¬ 
pagne  area  is  honeycombed  with  under-ground  cham¬ 
pagne  storage  places;  it  is  estimated  that  they  embrace  a 
total  of  16  to  17  miles  of  underground  passages  and  caves 
in  the  principal  Champagne  villages  and  towns.  After 
this  long  period  of  fermentation  is  over,  the  tirage  stacks 
are  dismantled,  and  the  bottled  wine  is  placed  neck  down 
into  the  clearing  racks  where  it  remains  almost  upside  down 
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(about  a  60-degree  angle).  Each  day  the  bottle  gets  a 
one-quarter  twist  and  thump  back  into  its  groove.  This 
gradually  works  the  sediment  down  on  the  cork  where 
it  packs  into  a  small,  almost  solid  zone.  This  tirage  cham¬ 
pagne  may  remain  in  these  racks  from  two  to  four  months, 
each  day  getting  its  one-quarter  turn  and  thump.  Just  be¬ 
fore  disgorging,  the  bottles,  still  upside  down  in  the  settling 
racks,  are  given  the  "candle  test”  to  see  that  the  wine  is 
clear  and  all  the  sediment  is  packed  down  on  the  stopper. 
The  bottles,  still  upside  down,  are  carefully  carted  in  trucks 
or  carried  in  special  baskets  to  the  disgorging  rooms.  Here 
the  necks  are  immersed  in  a  refrigerated  brine  bath  in 
which  the  wine  just  above  the  sediment  is  frozen.  The 
agraff  is  removed,  and  the  charge  in  the  bottle  blows  out 
the  frozen  core  of  sediment  along  with  a  very  small  amount 
of  wine.  At  this  point  a  dosage  is  added  along  with  enough 
of  the  same  sort  of  champagne  to  make  up  the  standard 
of  fill.  The  permanent  champagne  stopper  is  now  rammed 
in  about  one-half  of  its  distance.  The  dosage  addition  to 
this  dry  basic  champagne  determines  the  variety  of  dry¬ 
ness  and  class  of  the  champagne.  "Brut”  the  dryest  of  all, 
may  receive  1  per  cent  dosage,  "Extra  Dry”  about  3  per 
cent,  Dry  about  4  to  5  per  cent,  "Demi  Sec”  varies  more 
widely,  usually  from  5  to  8  per  cent.  There  is  a  still 
sweeter  class,  but  rarely  made,  which  is  referred  to  as 
Doux.  After  the  final  stopper  is  driven  home  it  is  wired 
down,  usually  with  a  musulet ,  and  the  metal  plaque  to 
secure  it  and  the  fancy  foil,  etc.,  are  put  on.  These  final 
operations  are  done  partly  by  hand,  and  partly  by 
machines.  French  champagne  as  a  rule  is  made  from 
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older  wine  and  all  the  storage  periods  used  for  it  arc  usually 
longer  than  in  the  United  States. 

A  rough  estimate  would  be  that  France  uses  five  times 
as  much  champagne  as  the  United  States.  The  imported 
champagne  usually  costs  the  consumer  at  least  twice  as 
much  as  our  United  States  champagne.  The  United  States 
seems  to  prefer  medium  champagne,  England  prefers  it 
dry,  some  countries  like  it  sweet,  particularly  the  U.S.S.R. 

Champagne  and  other  sparkling  wines  are  also  made  in 
Italy,  South  America,  Canada,  Mexico,  Australia,  and 
other  countries.  The  United  States,  constantly  encouraged 
by  the  findings  of  research  institutions,  is  continually  im¬ 
proving  its  sparkling  wine  products  and  putting  them 
financially  within  the  reach  of  any  one  desiring  them. 
Hardly  a  year  passes  in  which  there  is  not  some  new  im¬ 
provement  in  labor-saving  devices,  as  applied  to  the  manu¬ 
facture  of  champagne  in  the  United  States.  Champagne 
without  the  carbon  dioxide  is  not  different  in  composition 
from  the  dry  or  almost  dry  wine  from  which  it  is  made, 
except  for  the  additional  character  imparted  to  it  by  the 
added  dosage,  and  that  the  wine,  itself,  is  further  aged  dur¬ 
ing  its  period  in  tirage  and  its  resting  period  after  the  final 
cork  is  affixed.  The  fermentation  of  the  added  sugar  in  the 
bottle  or  container  with  the  formation  of  its  one  01  more 
per  cent  of  alcohol  and  its  by-products,  contribute  some 
small  additional  properties.  When  the  final  champagne 
is  opened  for  use  its  internal  pressure  is  released  and  it  is 
at  its  maximum  effervescence.  If  the  wine  is  sufficiently 
cold,  about  32  to  40°  F.,  it  is  under  control.  The 
carbon  dioxide  that  remains  is  soluble  in  the  cold  wine;  as 
wine  warms  up  in  the  room  the  carbon  dioxide  is  slow  y 
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forced  from  solution  because  of  its  lower  solubility  in  the 
warmer  wine.  Its  effervescence  gradually  diminishes 
until  in  about  an  hour  it  becomes  "still”  or  "flat’  and  has 
about  the  original  character  of  the  basic  dry  wine  except, 
as  noted  above,  that  it  has  been  modified  by  the  added 
dosage  and  the  small  effect  of  its  additional  fermentation 
after  it  has  been  in  the  bottle. 

This  character  described  applies  to  champagnes  made 
by  both  bottle  and  bulk  processes.  Carbonated  wine  is 
merely  the  basic  wine  into  which  carbon  dioxide  is  incor¬ 
porated,  usually  while  the  wine  is  at  a  definite  temperature 
and  while  it  is  being  agitated. 

Another  method  of  carbonating  is  to  cool  the  wine 
to  a  very  low  temperature,  below  2  5“  F.,  then  to  incorpo¬ 
rate  the  gas  and  to  bottle.  There  are  a  number  of  other 
methods  of  charging  with  pin-point  carbonation.  France 
and  Italy  have  for  a  long  time  made  some  of  their  spar¬ 
kling  wine  by  the  Charmat  process,  and  in  193  5  a 
French  type  of  the  Charmat  process  was  introduced  into 
California.  Now  there  are  nine  plants  in  operation  there, 
and  about  as  many  in  the  east. 

One  of  the  best  descriptions  of  a  six-tank  unit  for 
producing  champagne  by  Charmat  process  was  out¬ 
lined  by  Philo  Biane  of  Fruit  Industries  in  the  Wine 
Review  (October,  1942).  The  tanks  are  about  1,000- 
gallon  capacity,  4  feet  in  diameter  and  10  feet  in  height. 
These  stand  upright  in  line  on  a  steel  platform  with  a 
clearance  of  6  V2  feet  underneath.  The  tanks  are  double- 
jacketed  with  4-inch  cork  insulation  on  the  outside.  The 
inner  surface  is  lined  with  a  material  called  "Flexline” 
which  has  the  appearance  and  qualities  of  brown  glass. 
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.In  the  bottom  of  each  tank  is  a  manhole,  the  only  entrance 
to  the  wine  tank.  Attached  to  the  manhole  cover  are 
three  valves,  a  thermometer  and  a  pressure  gauge.  One 
valve  has  a  pipe  leading  up  to  within  6  inches  of  the  top 
of  the  tank,  another  about  12  inches  up  from  the  bottom, 
and  the  third  is  flush  with  the  bottom,  acting  as  a  drain 
valve.  The  thermometer  stem  projects  about  two  feet  up 
into  the  center  of  the  tank,  while  the  pressure  gauge  is 
attached  to  the  valve  with  the  pipe  leading  up  to  the  top  of 
the  tank.  The  double  jacket  serves  two  purposes — the  first 
to  control  temperatures  during  secondary  fermentation 
and  the  second  to  refrigerate  the  wine  after  fermentation, 
before  filtration  and  bottling.  Jt  is  necessary  to  have  a  re¬ 
frigerating  system,  a  heating  unit  (for  fermentation  con¬ 
trol)  and  an  air  compressor  unit.  The  filter  is. composed  of 
three  cylinders  about  8  inches  in  diameter,  and  2l/2  feet 
in  depth.  Each  of  these  cylinders  is  equipped  with  3  50 
specially  woven  cotton  filter  pads.  This  filter  is  equipped 
with  a  series  of  pipes  and  valves  in  order  to  shut  off  any 


of  the  cylinders,  while  the  others  continue  to  operate. 

The  dosage  unit  is  a  small  receptacle  holding  about 
2  gallons,  equipped  with  a  glass  pressure  air  connection 
gauge  and  outlet  valve.  The  bottling  machine  is  worked 
entirely  by  air  pressure.  It  fills  six  bottles  at  a  time,  first 
testing  each  bottle  with  air  at  100  pounds  per  square  inch 
pressure  to  ascertain  if  the  bottle  will  withstand  the  pres¬ 
sure  caused  by  the  champagne.  This  is  done  by  a  doub  e- 
acting  valve.  The  operator  pushes  the  valve  handle  hal 
way,  testing  the  bottle  with  air.  If  the  bottle  withstand, 
the  pressure  it  is  pushed  the  rest  of  the  way  and  this 
releases  the  champagne  into  the  bottle.  T  te  ott  er  ta  cs 
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the  bottle  out  of  the  machine  and  puts  it  into  another 
machine  called  a  "tourniquet,”  which  holds  twelve  bottles. 
This  merely  holds  the  bottle  firmly  under  pressure,  letting 
the  champagne  subside  after  the  agitation  of  flowing  into 
the  bottle. 

The  corking  machine  also  works  with  air  pressure  and 
electricity.  The  operator  places  the  cork  in  the  machine 
which  is  compressed  to  half  its  normal  size  by  four  sliding 
jaws.  The  bottle  is  then  placed  in  position  and  a  plunger 
drives  the  cork  $4  of  an  inch  into  the  bottle.  The  opera¬ 
tor  then  passes  it  to  the  Muselar  machine  which  mush¬ 
rooms  the  cork  and  applies  the  tin  disc  and  wire  hood. 

All  of  the  machinery  is  flexlined  wherever  the  cham¬ 
pagne  makes  contact  with  the  equipment,  with  the 
exception  of  a  few  smaller  parts  which  are  lined  with 
German  silver. 

Most  producers  of  champagne  have  their  own  strain 
of  yeast  which  they  continue  to  propagate.  These  have 
been  brought  to  perfection  only  after  years  of  experi¬ 
mentation.  Their  selection  is  made  for  bouquet,  ability  to 
start  to  work  in  medium  of  1 2  per  cent  alcohol  and  to 
continue  working  in  one  hundred  pounds  of  pressure  per 
square  inch,  and  for  agglomerating  properties.  Cham¬ 
pagne  yeast  will  not  work  in  a  wine  having  any  amount 
of  sulfur  dioxide  gas.  This  is  true  for  free  sulfur  dioxide, 
not  bound  sulfur  dioxide.  The  yeast  is  generally  started  in 
a  yeast  room  with  a  controlled  temperature  of  70°  F.  It  is 
started  in  either  a  solution  of  sugar-water  and  acid,  or 
grape  concentrate  and  water.  When  it  is  in  full  fermen¬ 
tation  it  is  transferred  to  a  gallon  jug  two-thirds  full  of  the 
wine  to  be  used  to  make  champagne.  This  wine  has  been 
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sweetened  with  25  grams  per  liter  of  pure  cane  sugar. 
When  this  is  in  full  fermentation  it  is  transferred  to  a  con¬ 
tainer  of  about  fifty  gallons. 

At  this  time  one  of  the  1,000-gallon  tanks  is  filled 
with  900  gallons  of  the  special  wine  and  its  temperature  is 
brought  to  68°  F.  This  is  done  by  using  the  outer  jacket 
of  the  tank.  When  the  50  gallons  of  culture  yeast  medium 
have  fermented  down  to  the  proper  degree  they  are 
added  to  the  900  gallons  in  the  tank.  The  tank  is  sealed, 
and  it  takes  three  weeks  to  a  month  for  complete  fer¬ 
mentation  to  take  place.  The  gauge  on  the  pressure  tank 
will  register  the  pressure  developed.  It  will  develop  about 
eight  atmospheres  (120  lbs.  per  square  inch)  at  68° 
F.  temperature,  which  must  be  controlled  in  order  that 
the  yeast  can  complete  its  work.  The  principal  work  of 
the  yeast  is  to  consume  sugar,  transforming  it  into  alcohol 
and  carbon  dioxide  gas.  At  this  point  refrigeration  is 
applied  to  the  tank  by  means  of  the  outer  jacket  and  the 
temperature  is  lowered  to  22  to  24  F.  This  causes  all  the 
yeast  to  settle  to  the  bottom  of  the  tank  and  permits  the 
wine  to  clear.  It  is  kept  at  this  temperature  for  at  least  ten 
days.  This  has  a  stabilizing  effect  on  the  champagne  and 
will  precipitate  any  of  the  excess  tartrates  in  the  wine. 

The  champagne  is  now  ready  to  be  filtered  from  one 
tank  to  the  other.  First  the  empty  tank  must  be  cooled  to 
the  same  temperature  as  the  champagne  and  filled  with  air 
to  the  exact  pressure  indicated  on  the  gauge  of  the  tank 
with  the  champagne.  Then  a  hose  is  attached  to  the  valves 
of  each  tank  which  has  the  pipe  going  within  six  inches  o 
the  top  of  the  tank.  Both  valves  are  opened  and  the  cham¬ 
pagne  is  filtered  from  one  tank  to  another.  As  the  cham- 
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pagne  flows  into  the  empty  tank  the  air  equalizes  the 
pressure  in  the  two  tanks.  The  dosage  can  be  added  before 
or  after  filtration.  The  champagne  is  now  ready  to  be 
bottled  by  means  of  the  equipment  previously  described. 
The  steps  of  production  which  have  taken  place  are  the 
same  that  take  place  in  production  of  fermented-in-bottle 
champagne  except  that  one  is  manufactured  in  a  glass- 
lined  tank  and  the  other  in  a  glass  bottle. 

A  southern  California  winery,  operating  on  a  large 
scale,  produces  champagne  by  the  Charmat  or  bulk  proc¬ 
ess  as  follows:  The  juice  is  obtained  by  a  quick,  light  press¬ 
ing  of  Mataro,  Carignane  or  Grenache,  all  black  grapes 
with  white  or  almost  colorless  juice.  This  must  is  fer¬ 
mented  to  dryness  (12  to  13  per  cent  alcohol)  with 
regional  selected  yeast,  but  without  yeast  food  or  sulfur 
dioxide,  in  an  enclosed  wooden  tank  under  controlled 
temperature.  The  wine  is  racked  several  times  during  the 
fermentation  period,  and  the  finished  wine  is  aged  up  to 
two  years.  During  its  aging  it  is  clarified  with  carbon  or 
other  decolorizing  agents  or  tannin  and  gelatin,  or  special 
caseinate  preparations,  and  given  a  rough  filtration.  To 
1,350  gallons  of  this  wine,  tartaric  or  citric  acid  (20  lbs.), 
urea  (260  grams),  cane  sugar  and  water  (400  lbs.  sugar  in 
190  gallons  water),  and  yeast  culture  are  added.  This 
added  amount  of  sugar  is  sufficient  on  complete  fermenta¬ 
tion  to  restore  the  diluted  wine  to  its  original  12  to  13 
per  cent  alcohol  by  volume.  There  will  be  in  addition 
pressure  in  the  fermentation  tank  of  up  to  120  lbs.  per 
square  inch  at  75°  F. 


The  mixture  is  warmed  to  about  80°  F.  in  the  tank 
and  the  temperature  is  controlled  until  fermentation  is 
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well  under  way.  The  tank  is  then  closed  and  fermenta¬ 
tion  is  continued  until  the  pressure  on  the  gauge  is  up 
to  1 1  5  lbs. 

Sulfur  dioxide  (250  parts  per  million)  is  added  to  the 
cuvee  to  stop  the  fermentation  and  allow  the  yeast  to  settle. 
The  wine  is  allowed  to  rest  for  10  days  and  is  then  racked 
from  its  lees  to  the  stabilization  tank  which  chills  the 
wine  to  26°  F.  The  wine  remains  in  these  chilling  tanks 
for  10  days. 

The  wine  is  now  racked  from  the  stabilization  tank 
to  the  bottling  tank.  This  racking  is  done  at  the  same  time 
the  champagne  is  filtered.  A  dosage,  made  up  of  cane 
sugar,  muscatel  wine,  or  other  wine  grape  brandy,  citric 
acid,  and  sulfur  dioxide  is  added  to  the  bottling  tank.  The 
champagne  is  bottled  and  stored  for  aging,  and  finally, 
labeled  and  packed. 

In  normal  years,  imports  of  all  French  sparkling  wines 
into  the  United  States  are  about  one-half  million  gallons. 
Only  an  insignificant  amount  is  received  from  other 
exporting  countries. 

New  York  State  had  43  concerns  producing  sparkling 
wine  in  1947,  and  led  the  other  states  with  a  total  pro¬ 
duction  of  20,000,000  half-pint  units.  California  was 
next,  with  34  concerns  producing  about  19,000,000  units. 
New  Jersey  was  third,  with  its  10  concerns  producing 
about  4,000,000.  Missouri,  with  only  one  concern  oper¬ 
ating,  was  fourth  with  a  production  of  nearly  4,000,000 
units.  Ohio,  the  first  producer  of  champagne  in  the 
United  States,  was  fifth  with  12  concerns  producing  about 
2,000,000  units.  The  remaining  states  producing  sparkling 
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wines,  Michigan,  Wisconsin  and  Texas,  produced  an  insig¬ 
nificant  quantity. 

One  of  the  most  interesting  operations  in  champagne¬ 
making,  and  one  of  the  most  important  steps  as  well,  is 
"disgorging.”  About  25  years  ago,  the  old-fashioned  proc¬ 
ess  was  to  cut  the  cord  or  wires  that  held  the  cork,  give  it 
a  slight  twist,  and  as  the  cork  came  out,  turn  the  bottle 
quickly  so  that  the  sediment  which  had  collected  on  the 
cork  and  a  small  quantity  of  wine  were  shot  out  of  the 
bottle.  Where  this  was  done  by  an  expert,  there  was,  it 
is  claimed,  only  the  loss  of  a  spoonful  of  wine.  However, 
the  process  was  so  unwieldy  and  so  uncertain  that  it  was 
discontinued  in  favor  of  the  freezing  process,  which  is 
briefly,  as  follows: 


The  bottles  lie  for  months  in  an  inverted  position,  so 
that  the  sediment  rests  on  the  bottom  of  the  cork.  The 
neck  of  the  bottle  is  then  inserted  in  a  freezing  machine 
and  a  thin  layer  of  wine  is  frozen  just  above  the  sediment. 
When  the  cork  is  removed,  the  wine  below  the  ice  and 
the  sediment  are  blown  out.  Before  disgorging,  the  wine 
itself  should  also  be  cooled  to  reduce  the  pressure.  At 
lower  temperatures,  the  solubility  of  carbon  dioxide  in 
the  wine  increases  greatly  and  its  pressure  in  the  bottle 
is  correspondingly  less.  The  bottle  is  immediately  re¬ 
filled  with  wine  and  syrup  (dosage)  in  the  proportion 
necessary  to  give  the  wine  the  desired  sweetness.  A  new 
cor  is  inserted  and  the  bottle  is  wired. 

There  are  some  small,  poorly  equipped  and  very  old 
firms  m  France  which  still  use  the  non-freezing  method, 
the  present  time,  however,  it  is  the  general  practice 
16  chamPagne-producing  countries  to  freeze  the  neck 
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of  the  bottle  before  disgorging.  In  the  most  modern  of 
the  United  States  plants,  the  inverted  bottle  moves  auto¬ 
matically  at  the  proper  depth,  without  the  slightest  jar, 
through  the  cold  brine  solution  of  calcium  chloride,  salt, 
and  dry  ice  or  glycerine  water. 

Production  of  sparkling  wines  dipped  in  the  fiscal 
year,  1949.  New  York,  still  leading,  produced  only  10,- 
000,000  half-pints.  California  was  next,  also  with  a  large 
reduction.  Those  next  in  order  were  Ohio,  Missouri  and 
New  Jersey. 

Only  a  few  years  ago,  however,  the  author  witnessed 
a  champagne-maker  in  New  Jersey  remove  the  steel  agraff 
and  disgorge  his  champagne  without  freezing.  He  was  pro¬ 
ducing  fermented-in-bottle  champagne  without  any 
machinery,  and  at  ordinary  room  temperature. 

Although  to  the  average  consumer  of  champagne  in 
this  country,  re-fermenting  wine  in  a  very  large  bottle 
or  container  seems  the  same  in  principle  as  re-fermenting 
champagne  in  commercial-size  champagne  bottles,  pro¬ 
ducers  of  both  kinds  advance  points  of  difference  between 
them  and  make  statements  supporting  the  advantages  of 

each  style. 

It  is  claimed  that  the  bulk  process  is  more  economical 
in  that  there  is  no  loss  in  breakage  or  leakage,  or  any  trans¬ 
ferring,  remuageing  or  disgorging.  It  does  not  require 
clearing  racks  which  demand  a  great  deal  of  valuable 
space.  There  is  also  the  saving  of  at  least  one  champagne 
cork  per  bottle  except  when  use  is  made  of  the  crown 
stopper  during  the  tirage  period.  When  the  operation  of 
the  bulk  process  is  mechanically  perfect,  the  product  is  ab¬ 
solutely  clear  and  remains  so  due  to  the  fact  that  just  be- 
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fore  it  goes  in  its  permanent  bottle  it  is  refrigerated  and 
filtered  at  very  low  temperature  and  high  pressure.  Owing 
to  the  large  single  unit  and  perfect  control  at  all  times,  all 
of  the  bottles  produced  from  one  batch  are  quite  uniform 
in  character  and  composition.  Their  most  important 
factor,  their  charge  of  carbon  dioxide,  will  aways  be  suf¬ 
ficient  and  uniformly  constant. 

The  same  jacket  of  the  Charmat  apparatus  is  used  for 
both  fermentation  and  refrigeration.  There  is  great 
economy  of  time  in  producing  bulk  champagne.  About 
two  weeks,  more  or  less,  are  required  for  fermentation. 


The  refrigeration  which  follows  usually  requires  less  than 
30  days.  The  total  length  of  time  the  bulk  champagne 
is  in  contact  with  the  sediment  is  rarely  over  four 
months  with  the  average  nearer  two  months.  Because  of 
the  involved  machinery,  more  intelligent  labor  is  required 
and  there  is  also  an  initial  expense  which  is  quite  high. 
There  is  one  great  point  of  difference  between  the  two 
processes  that  is  emphasized  by  the  bottle  men,  and  that 
is  the  length  of  time  the  champagne  is  in  contact  with  the 
sediment.  In  the  bulk  process  the  period  is  short,  whereas 
in  the  bottle  process  the  period  is  comparatively  long 
pamcularly  during  the  long  tirage  storage  in  France! 
Though  the  average  storage  time  in  the  United  States  is 
shorter,  even  here  the  period  is  usually  over  one  year.  The 
bulk  producers  claim  that  this  contact  does  the  wine  or 
champagne  no  good  and  that  it  is  best  to  rack  off  the  sedi- 

r,“  tt  t,k  a«  st 

more’rh  °"S  COntact  «ives  the  champagne 

more  character,  including  better  taste  and  aroma. 

Bottle  men,  however,  usually  agree  that  theoretically 
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there  is  practically  no  difference  in  the  two  processes,  and 
that  chemical  analysis  fails  to  disclose  any  difference 
in  the  quality  of  the  two  products.  It  has  been  claimed 
that  this  actual  contact  of  the  sediment  and  yeast  with 
wine  or  champagne  causes  the  formation  of  a  minute 
quantity  of  aldehydes  and  the  yeast,  after  they  die,  dis¬ 
integrates  and  assists  in  the  formation  of  this  small  amount 
of  desired  ingredient.  Better,  or  more  intelligent,  labor  is 
required  for  the  Charmat  process  since  an  apparantly  small 
mistake  in  operation  may  be  serious.  There  have  been 
explosions.  In  one  case  a  winery  owner  was  killed  and 
some  of  his  employees  were  badly  injured.  Men  have  been 
frozen  to  death  in  such  chambers  and  in  some  cases  the 
tanks  have  had  to  be  chopped  to  pieces  to  save  workers 
trapped  in  them. 

Besides  the  familiar  sparkling  wines  produced  exten¬ 
sively  in  Reims,  Epernay,  California,  New  York,  and  else- 
where,  containing  a  high  charge  of  carbon  dioxide  and 
an  internal  pressure  from  90  pounds  per  square  inch  down¬ 
ward,  other  sparkling  wines  are  produced  which  are  de¬ 
signed  to  contain  a  smaller  charge  of  carbon  dioxide  with 
correspondingly  less  pressure  in  the  bottles. 

These  low-charge  sparkling  wines  are  seldom  deliber¬ 
ately  or  systematically  produced  in  the  United  States. 
However,  in  some  parts  of  France,  Portugal,  and  Italy  cer¬ 
tain  viticultural  areas  are  particularly  noted  for  them. 
These  wines  are  referred  to  in  France  as  petdlant, ^ 
in  Portugal  as  "crackling,”  and  in  Italy  as  frizzante. 
They  are  usually  contained  in  heavy  glass  bottles  with 
either  hollow  or  cupped  bottoms.  While  these  glass  bottles 
are  invariably  heavy,  the  bottoms  are  sometimes  flat.  Be- 


145 


Champagne  and  Other  Sparkling  Wines 

cause  the  internal  pressure  is  low  it  is  unnecessary  to  have 
a  regular  mushroomed  champagne  cork  with  its  heavy, 
wired  cap  or  musulet.  Instead,  a  long  wine  cork  is  driven 
deep  into  the  neck  of  the  bottle  and  level  with  the  top. 
There  is  not  much  danger  of  the  lower  pressure  blowing 
out  the  stopper.  As  a  precaution,  however,  a  thin  but 
strong  cord  or  wire  is  usually  tied  or  fastened  over  the 
top  of  the  bottle  and  under  the  lip  of  the  bottle’s  neck. 
The  pressure  inside  the  bottle  may  be  up  to  40  pounds 
or  down  to  5  or  6  pounds  per  square  inch.  Even  at  the 
lowest  pressures  considerable  carbon  dioxide  is  dissolved 
in  each  volume  of  wine.  This  is  given  off  when  the  bottle 
of  wine  is  opened  to  the  existing  atmospheric  pressure. 

These  wines  are  made  sparkling  on  the  same  principle 
and  in  the  same  way  as  the  high-pressure  sparkling  wines. 
Only  a  small  amount  of  sugar  is  added;  this  is  followed 
by  tirage  fermentation,  disgorging,  and  dosage,  etc., 
and  other  ways  of  bottling  the  wine  before  fermenta¬ 
tion,  to  obtain  the  pressure  attributable  to  fermentation  in 
the  closed  container.  Artificial  carbonation  has  been  sus¬ 
pected  in  some  instances.  Sometimes  these  wines  will  not 
bear  the  words  "crackling,”  or  "petillant”  on  the  label  but 
will  come  from  those  yiticultural  areas  of  France  or  other 
countries  that  specialize  in  that  type  or  style  of  sparkling 
wines.  The  wine  may  be  sparkling  as  a  result  of  the  intro¬ 
duction  of  a  culture  to  produce  a  malo-lactic  fermenta¬ 
tion  in  which  malic  acid  is  converted  into  lactic  acid  and 
carbon  dioxide,  thus  charging  the  wine.  A  number  of 

these  low-pressure  sparkling  wines  are  imported  into  the 
United  States. 

For  internal 


revenue  taxing  purposes  these  wines  are 
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considered  sparkling  wines  and  the  Alcohol  Tax  Unit 
of  the  Bureau  of  Internal  Revenue  has  always  maintained 
that  domestic  petillant  or  crackling  wines  are  subject  to 
the  sparkling  wine  tax  regardless  of  the  degree  of  effer¬ 
vescence,  if  they  are  naturally  carbonated,  and  to  the  arti¬ 
ficially  carbonated  tax,  if  artificially  carbonated.  It  is  also 
the  opinion  of  the  bureau  that  such  wines  when  imported 
are  subject  to  the  same  internal  revenue  taxes  as  imported 
sparkling  wines.  The  product,  if  sparkling,  is  considered 
as  sparkling  wine  for  taxing  purposes  whether  the  fermen¬ 
tation  within  the  closed  container  was  distinct  and  apart 
from  the  primary  fermentation,  or  merely  a  continuation 
of  it. 

The  Italian  form  or  counterpart  of  standard  cham¬ 
pagne  or  sparkling  wine  is  their  spurn  ante.  Like  the 
standard  sparkling  wines  of  other  countries  it  has  a  sub¬ 
stantial  internal  pressure  and  shows  a  heavy  effervescence 
when  opened.  The  frizzante,  because  of  its  lower  in¬ 
ternal  pressure,  shows  less  effervescence  when  opened. 

Between  the  two  types  of  sparkling  wines  described 
above  there  is  an  intermediate  style  or  cremant  wine, 
which  is  sparkling  and  ranges  in  pressure  from  45  pounds 
per  square  inch  to  below  30,  the  upper  and  lower  zones  of 
pressure  of  crackling,  petillant,  and  frizzante  wines. 
These  three  sparkling  wine  groups  merge  insensibly  into 
one  another.  Regular  champagne,  when  opened  for  con¬ 
sumption,  may  have  pressures  ranging  from  zero  to 
90  pounds  per  square  inch.  Cremant  and  petillant  (or 
crackling)  wines  may  have  yeast  and  lees  residues  still  in 
the  bottle  if  the  fermentation  took  place  there.  If,  how¬ 
ever,  they  are  produced  by  the  tirage  and  disgorging 
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method  or  artificially  carbonated,  they  will  show  prac¬ 
tically  no  residue  or  sediment. 

The  producers  of  standard  sparkling  wines  desire  the 
pressure  in  the  bottled  wine  to  be  at  about  75  pounds  (7.2 
volumes),  or  above,  at  50  degrees  F.  However,  by  the 
time  the  wine  is  opened  after  being  handled  by  jobbers, 
retailers,  etc.,  the  actual  pressure  as  recorded  on  an  accu¬ 
rate  gauge  is  more  often  60  pounds  (6  volumes) ,  or  below, 
when  tested  at  the  usual  serving  temperature,  about 
50  F.  When  champagne  which  has  a  gauge  reading 
of  60  pounds  (5  volumes),  and  a  sparkling  wine  with  15 
pounds  (2.4  volumes)  charge  are  opened  at  the  same 
temperature  (50  degrees  F.)  and  at  the  same  time,  they 
behave  differently,  There  is  considerable  effervescence 
when  the  champagne  is  poured  out  and  much  less  effer¬ 
vescence  when  the  low-charge  sparkling  wine  is  poured 
out.  There  is  a  relatively  low  loss  of  gas  in  low-charged 
wine  and  large  loss  of  gas  in  the  high-charged  wine.  In 
a  few  minutes,  however,  the  wine  in  each  glass  will  be 
sparkling  to  almost  the  same  degree. 

To  determine  the  pressure  in  champagne  or  sparkling 
wine  which  is  stoppered  with  a  cork,  a  gauge  with  a 
removable  spiked  point  is  driven  through  the  cork  in  a 
diagonal  direction  so  as  not  to  disturb  the  wire  fastening. 
Sometimes  when  the  sparkling  wine  is  cold  the  fastenings 
are  removed,  the  stopper  is  cut  off  with  a  sharp  knife  even 
with  the  top  of  the  bottle,  and  then  the  spiked  gauge  is 
more  easily  driven  through  the  stopper.  (A  highly  charged 
wine  should  be  cold,  40  to  50°  F.,  when  tested.)  In 
each  case  a  hole  is  usually  made  part  way  first  with  an  awl 
to  facilitate  driving  the  gauge  spike  through  the  stopper. 
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When  the  gauge  spike  is  through  the  stopper  the  tip  drops 
to  the  bottom  of  the  bottle.  The  valve  is  opened  to  snif 
out  any  pressure  in  the  head  space.  It  is  quickly  closed  and 
the  bottle  is  thoroughly  shaken.  The  gauge  comes  to  con¬ 
stant  reading  in  a  few  minutes.  No  further  pressure  is 
recorded  on  the  gauge  except  a  slow  increase  attributable 
to  the  wine  becoming  warmer.  The  gauge  is  now  read  and 
the  temperature  of  the  wine  recorded.  Some  hollow  spikes 
on  gauges  do  not  have  removable  points  but  are  equipped 
instead  with  holes  in  the  spike  near  the  tip. 

The  unit  of  measure  that  has  been  adopted  as  standard 
is  the  “volume.”  One  volume  is  the  amount  of  gas  in 
milliliters  that  a  given  volume  of  water  will  absorb  at 
atmospheric  pressure  (760  mm.)  and  at  60  F.  These 
two  arbitrary  points  have  been  set  by  agreement  be¬ 
cause  there  must  be  some  starting  point  in  any  standard 
measuring  system. 

At  60°  F.  water  will  absorb  one  volume  of  carbon 
dioxide  at  0  on  the  gauge.  When  the  gauge  shows  15 
pounds  and  the  temperature  of  the  wine  is  60  F.,  the 
wine  wdl  absorb  2  volumes.  For  each  additional  15 
pounds  on  the  gauge,  one  additional  volume  of  gas  is 
absorbed  by  the  wine.  Reducing  the  temperature  to 
32  F.  increases  the  absorption  by  the  water  to  1.7  vol¬ 
umes.  Therefore,  each  15  pounds  additional  gauge  pres¬ 
sure  at  the  water  temperature  (32  F.)  gives  an  addition¬ 
al  1.7  volumes,  not  one  volume  as  in  the  case  of  60  F. 
Suppose  a  bottle  is  filled  at  32°  F.  and  a  pressure  of  45 
pounds;  that  would  mean  1.7  x  4  volumes  or  6.8  volumes. 

The  study  of  solutions  of  gases  in  liquids  under  pres¬ 
sure,  and  the  quantitative  connection  between  solubility 
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and  pressure  were  first  stated  by  W.  Henry  in  1803,  and 
come  under  the  realm  of  physical  chemistry. 

As  soon  as  pressure  is  relieved,  a  gas  passes  more  or  less 
rapidly  out  of  solution,  the  speed  depending  on  the 
solvent.  This  is  the  cause  of  the  characteristic  effervescence 
of  soda  water  and  sparkling  wines.  These  facts  show 
clearly  that  the  amount  of  carbon  dioxide  which  can  be 
absorbed  by  water  is  greater  for  high  pressure  than  for 
low.  Careful  experiments  have  shown  that  the  amount  of 
any  gas  absorbed  is  directly  proportional  to  the  pressure. 
If  carbon  dioxide  under  a  pressure  of  10  atmospheres  is 
brought  into  contact  with  water,  10  times  more  gas  will 
be  absorbed  than  if  it  had  been  under  a  pressure  of  one 
atmosphere.  This  is  known  as  Henry’s  law. 

M  (Mass) 

-  =  K 

P  (Pressure) 

The  above  formula  implies  that  the  mass  of  a  gas 
absorbed  or  dissolved  by  a  given  volume  of  a  liquid  is  pro¬ 
portional  to  the  pressure  of  the  gas  at  constant  tempera¬ 
ture.  It  is  concluded  from  this  discussion  that  the  most 
important  factor  influencing  the  solubility  of  a  gas  is 
pressure  as  may  be  expected  from  the  kinetic  considera¬ 
tions.  Compression  of  a  gas  will  tend  to  increase  its 
solubility. 

If  the  molecular  complexity  of  a  substance  in  the 
gaseous  state  is  different  from  what  it  is  when  dissolved  in 
a  given  solvent,  Henry’s  law  no  longer  holds  good  at 
very  low  temperatures  and  at  very  high  pressures.  These 
conditions,  however,  seldom  concern  commercial  prod- 
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ucts  such  as  champagne,  sparkling  wines,  and  carbonated 
liquids. 

Under  abnormal  conditions  the  solubility  of  carbon 
dioxide  in  water  is  not  exactly  equivalent  to  the  pressure, 
but  varies  gradually  up  to  very  high  pressures.  The  reason 
for  the  phenomenon  is  attributed  to  the  formation  of 
gaseous  C2S04  molecules  under  the  great  pressure,  as  may 
be  deduced  from  vapor  density  determination.  If  allow¬ 
ance  is  made  for  this  increase  in  molecular  complexity  of 
the  gaseous  phase  as  compared  with  the  dissolved  phase, 
the  theoretical  expression  gives  a  fair  approximation  to 
constancy. 

Reference  has  already  been  made  to  the  behavior 
(solubility)  of  carbon  dioxide  in  water  at  very  low  tem¬ 
peratures  and  at  pressures  from  10  to  100  atmospheres 
(150  to  1,500  pounds)  during  which  it  departs  to  some 
slight  extent  from  the  ideal  of  Henry’s  law. 

While  the  pressure  in  the  Charmat  tank  may  reach  120 
pounds  pressure  per  square  inch  (bulk  fermentation) 
and  perhaps  100  pounds  per  square  inch  in  the  tirage 
bottle  (bottle  fermentation),  the  finished  champagne  or 
sparkling  wine  will  rarely  be  found  having  a  90-pound 
charge  or  6  atmospheres.  The  pressure  in  the  bottle  before 
the  consumer  opens  it  will  average  nearer  60  pounds  per 
square  inch  or  4  atmospheres  in  which  each  volume  of 
wine  at  60°  F.  will  have  dissolved  within  it  5  volumes  of 

carbon  dioxide  gas. 

It  is  of  value  to  the  wine  man  to  know  definitely  the 
action  of  his  champagne  or  sparkling  wine  on  the  table  of 
the  consumer  as  he  is  of  course  concerned  in  the  uni 
formity  of  his  product. 
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R.  W.  Berttoli  reporting  "on  the  volume  of  carbon 
dioxide  in  champagne  versus  gauge  pressure,”  in  the  1915 
International  Congress  of  Viticulture,  showed  that  sugar, 
tannin,  and  glycerols  exerted  marked  retardative  action 
on  effervescence,  while  tartaric  and  citric  acids  caused  its 

sparkle  to  be  prolonged.  Non-sugar  solids  also  slowed  up 
the  gas  evolution. 


According  to  Henry’s  law,  concerning  the  solution  of 
gases,  there  is  no  reason  why  there  should  be  more  gas  dis¬ 
solved  in  wine  or  beer  or  sweet-flavored  liquids  than  in 
water  at  the  same  pressure.  In  fact,  experiments  prove 
that  even  less  gas  is  soluble  in  beer  and  wine  than  in  water 
at  the  same  pressure.  The  reason  for  this  is  that  colloids 
in  these  beverages  tend  to  diminish  the  solubility  of  the 
gas_  Between  the  coarse  suspensions  in  which  particles  can 
dis  .ngu.shed  and  true  solutions  in  which  it  is  impossible 
to  detect  any  lack  of  uniformity,  there  is  a  condition 
here  particles  are  colloidal  or  in  colloidal  form;  these 

honthof316  bM  Ween  ^  ten't^ousandth  and  one  mil- 
nth  of  a  millimeter  in  diameter  and  are  in  continual 

movement  as  observed  in  beer,  milk,  wine,  etc. 

that  oieth  fPreTe  °f  tHe  C3rb0n  di0xide  *  only 
cnat  ot  the  atmosphere  we  find  that-  „  j-  r  / 
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Ac  ,  ,  ,  d  by  the  tenaperature  of  the  wafor 
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one  \olume  of  wine  at  32°  F  bur  n  ^  i 

-11  dissolve  in  one  volume  of  wine  at  100  F  " 

he  ability  of  wine  to  take  up  carbon  A'  •  i  . 
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To  get  greater  amounts  of  carbon  dioxide  in  solution 
it  is  necessary  to  increase  the  pressure  of  the  gas  on  the 
liquid.  The  important  thing  to  note  is  that  every  time  the 
gas  pressure  is  increased  by  14.7  pounds  per  square  inch, 
the  gas  content  increases  one  multiple  of  that  at  atmos¬ 
pheric  pressure  for  a  given  temperature. 

The  gas  content  or  "load”  is  held  in  by  pressure,, 
creating  a^tension  of  the  gas  in  the  liquid  so  that  when  the- 
pressure  is  released  (as  it  is  when  the  bottle  is  opened) 
the  gas  moves  out  of  the  liquid  until  it  is  back  to  the 
original  conditions  before  the  pressure  was  applied.  There 
are  a  number  of  surface  active  substances  present  in  na¬ 
tural  champagne  which  tend  to  retain  carbon  dioxide  gas. 

To  determine  the  number  of  volumes  of  gas  in  a 
bottle  of  carbonated  beverage  or  sparkling  wine  it  is 
necessary  to  know  the  pressure  of  the  gas  and  the  tempera¬ 
ture  of  the  liquid  contents.  The  usual  method  for  carbon¬ 
ated  beverages  employs  a  device  manufactured  by  the 
Liquid  Carbonic  Corporation  of  Chicago,  consisting  prin¬ 
cipally  of  a  gauge  with  a  hollow  spike  with  holes  in  its 

sides. 

The  bottle  is  inserted  from  the  side  into  a  slot  pro¬ 
vided  in  the  neck  of  the  tester.  The  bottle  is  then  secured 
in  place  by  tightening  with  a  threaded  stem  and  the  pres¬ 
sure  gauge  is  inserted  until  the  needle  point  touches  the 
crown  or  stopper.  There  is  a  snif  valve  on  the  gauge  stem 
which  is  kept  closed  until  the  needle  point  of  the  pressure 
gauge  is  forced  through  the  crown  or  cork.  The  reading 
is  noted  on  the  gauge.  The  snif  valve  is  opened  and  the 
pressure  allowed  to  escape  until  the  first  bubble  rises  in 
the  liquid.  The  snif  valve  now  is  shut  and  the  bottle  is 
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shaken  until  the  gauge  has  reached  the  maximum  pressure. 
The  gauge  is  read.  This  is  the  reading  to  use  though  it  may 
be  lower  than  the  first  which  was  obtained  before  snifing 
the  head  pressure  in  the  bottle.  This  is  usually  about  the 
same  as  the  final  pressure  when  the  sample  is  cold  (40  to  50° 
F.).  The  gas  volume  tester  and  crown  are  removed  from 
the  bottle  and  the  temperature  of  the  liquid  is  read.  The 
gas  volume  tester  scale  is  taken  and  the  gauge  pressure 
reading  is  set  opposite  the  temperature  reading.  The 
volumes  of  gas  in  the  bottle  are  indicated  on  the  scale  by 
the  red  arrow. 

Reference  may  also  be  made  to  a  gas  volume  chart 
where  volumes  are  shown  in  the  pressure  column  on  the 
line  opposite  the  temperature  reading.  Merely  to  state 
that  pressure  in  the  bottle  is  45  pounds  at  50°  F.  is  not 
enough  information,  because  at  each  temperature  the 
pressure  will  vary.  A  statement  of  both  pressure  and 
temperature  is  necessary  and  it  is  better  to  express  the 
carbon  dioxide  content  as  the  number  of  volumes  dis¬ 
solved  in  each  volume  of  liquid  which  is  constant. 

The  solubility  of  carbon  dioxide  in  water  at  various 
temperatures  in  degrees  Fahrenheit  and  various  pressures 
in  pounds  per  square  inch  gauge  is  shown  in  the  following 
table,  prepared  by  Heath  (shown  in  Carbon  Dioxide  by 
Quinn  and  Jones,  1936). 


Pressure  in  Pounds  Per 
Square  Inch,  Gauge  Reading 

0  (ordinary  atmospheric  conditions) 
15  pounds 
30  pounds 
45  pounds 
60  pounds 
75  pounds 
90  pounds 


Volumes  of  Carbon  Dioxide  in 
One  Volume  Water  at  60°  F. 

1.00  volume 
2.02  volumes 
3.03  volumes 
4.06  volumes 
5.08  volumes 
6.08  volumes 
7.11  volumes 
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Soda  water  is  defined  as  ordinary  water  which  has  been 
made  to  absorb  large  quantities  of  carbon  dioxide  gas. 
This  impregnation  is  accomplished  by  bringing  water  in 
contact  with  finely  divided  bubbles  of  gas  at  high  pressure. 
(Many  types  of  machines  are  used  but  the  principle  of 
operation  is  the  same  in  all  of  them.) 

TABLE  SHOWING  PRESSURE  AND  VOLUMES  OF  CARBON  DIOXIDE 
CONTAINED  IN  IMPORTED  PETILLANT,  CRACKLING,  AND  FRIZZANTE 
WINES  AND  OTHER  SPARKLING  AND  CARBONATED  PRODUCTS  USED 

FOR  COMPARISON 


Name  of  Product 

Producer 

and 

Country 

Pressure 
Pounds  Per 
Square  Inch 

Temperature 

Volume 
Carbon  Di< 
in  1  Vol.  ■ 

Grataferrata 

White  Wine 

Italy 

18 

67 

2.0 

Frascati  White 

Italy 

19 

67 

2.1 

Wine 

Lambrusco  of 

Sorbara  (White) 

Italy 

If 

73 

1.7 

Lambrusco  of 

Sorbara  (White) 

Italy 

If 

74 

1.7 

Lambrusco  of 

Sorbara  (Red) 

Italy 

1  f 

79 

l.f 

Marceau  Vouvray 

France 

12 

77 

1.4 

Marceau  Vouvray 

France 

12 

77 

1.4 

Carbonated  Wine 

U.  S.  A. 

21 

70 

2.1 

Freisa 

Italy 

22 

76 

1.9 

Marceau  Vouvray  (2) 

France 

10 

7f 

1.3 

Marceau  Vouvray 

France 

10 

76 

1.3 

Freisa 

Italy 

18 

70 

1.9 

Lancer’s  Crackling 

Portugal 

16 

70 

1.7 

Lancer’s  Crackling 

Portugal 

10 

70 

1 .4 

Barbera  Red  Wine 

Italy 

40 

76 

2.8 

Barbera  Red  Wine 

Italy 

4f 

80 

3.0 

Nebiola  (Red) 

Italy 

f  1 

77 

3.4 

Nebiola  (Red) 

Italy 

42 

74 

3.0 

Brachetto  (Red) 

Italy 

34 

72 

2.7 

Brachetto  (Red) 

Italy 

28 

72 

2.4 

Freisa  (Red) 

Italy 

4  f 

74 

3.2 

Freisa  (Red) 

Ttaly 

40 

70 

3.1 

2.1 

Lancer’s  Crackling 

Italy 

22 

72 

Vouvray  Wine 

Italy 

10 

72 

1 .4 
1.4 

Vouvray  Wine 

Italy 

12 

74 

Lancer’s  Crackling  ,  , 

Wine 

Lancers,  Spain 

22 

48 

j.i 
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Name  of  Product 

Producer 

and 

Country 

Pressure 
Pounds  Per 
Square  Inch 

Temperature 

Volume  of 
Carbon  Dioxide 
in  1  Vol.  Wine 

Frascati  (Red) 

Italy 

34 

74 

2.6 

Frascati  (White) 

Italy 

39 

7  6 

2.8 

Verde  Gaio 

Portugal 

28 

72 

2.4 

Crackling 

Carpene  Prosecco 

Italy 

4  S 

78 

2.9 

Lancer’s  Crackling 

Lisbon,  Spain 

IS 

44 

2.7 

Lancer’s  Crackling 

Lisbon,  Spain 

10 

44 

2.2 

Chateau  Gay 
Sparkling  Wine 

Niagara  Falls 

30 

44 

4.0 

Samur  Crackling 
Wine 

France 

15 

44 

2.7 

Coca  Cola 

(Many  Samples) 

U.  S.  A. 

26-30 

45 

3. 6-4.0 

National  Beer 

Baltimore,  Md. 

20 

45 

3.1 

Carbonated  Waters 

Dr.  Pepper 

28 

40 

4.2 

Canada  Dry 

Ginger  Ale 

Wash’ton,  D.  C. 

30 

50 

3.6 

Canada  Dry  Water 

Wash’ton,  D.  C. 

26 

50 

3.3 

Seven  Up 

Wash’ton,  D.  C. 

32 

50 

3.7 

Crown  Cola 

Wash’ton,  D.  C. 

34 

50 

3.9 

Pepsi  Cola 

Wash’ton,  D.  C. 

34 

50 

3.9 

Rock  Creek 

Ginger  Ale 

Wash’ton,  D.  C. 

60 

50 

6.0 

Champagne  (Bulk) 

Monarch,  N.  Y. 

32 

50 

4.1 

Sparkling  Burgundy 

Monarch,  N.  Y. 

34 

50 

4.3 

At  the  present  time  practically  all  countries  producing 
sparkling  wines  make  no  distinction  whatever  based  upon 
the  amount  of  carbon  dioxide  they  contain.  If  they  are 
sparkling  to  any  degree  they  are  sparkling  wines;  if  not, 
they  are  still  wines.  If  there  has  been  fermentation  in  the 
closed  container  they  are  sparkling  whether  the  fermenta¬ 
tion  was  spontaneous  or  controlled  and  no  matter  how 
much  carbon  dioxide  was  produced. 

When  special  processes  are  used  to  clear  the  wine  of 
yeast  sediment,  words  like  "Champagne”  or  "made  by  the 
Champagne  method”  may  be  used  to  describe  the  wines 
so  made.  If  there  is  an  addition  of  carbon  dioxide  as  such 
certain  countries,  including  France,  Union  of  South 
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Africa,  Switzerland,  Portugal  and  others,  require  that  the 
word  carbonated”  must  be  added  to  the  words  "spar¬ 
kling  wine.”  In  Hungary,  the  word  "Pezsgo”  means  either 
sparkling,  petillant,  or  crackling.  It  describes  a  wine  rich 
in  carbon  dioxide,  made  with  natural  wine  within  which 
carbon  dioxide  has  been  developed,  kept  or  driven  back 
into  it  by  the  pressure  developed  in  the  wine  as  the  result 
of  fermentation  in  the  closed  container.  "Schaumwein” 
is  Hungarian  wine  similar  to  "Pezsgo”  but  made  with 
natural  wine  saturated  with  carbon  dioxide  by  an  arti¬ 
ficial  process. 

There  is  apparently  no  mention  of  "crackling”  or 
"petillant”  wine  in  French  wine  legislation,  which  is  con¬ 
cerned  with  only  two  kinds  of  sparkling  wine:  one  pro¬ 
duced  by  fermentation,  and  the  other  by  artificial  car- 
bonation. 

Other  regions  producing  sparkling  wine  in  France 
besides  the  Marne  area  (Reims  and  Epernay  sections) 
are  Saumur,  Vouvray,  Jura,  Saint-Perey,  Drone,  Aude 
and  Gaillac.  In  the  past  few  years  the  Burgundy  dis¬ 
trict,  growing  the  black  Pinot  grapes,  and  the  Beaujo- 
lais,  growing  quantities  of  Gamay  grapes,  have  begun  to 
produce  sparkling  wine.  Some  of  these  districts  endeavor 
to  produce  a  medium  sparkling  wine  and  some,  including 
the  Anjou  and  Touraine  areas,  specialize  in  low  or  lighter 
sparkling  wines. 

In  Spain,  natural  sparkling  wines  are  "Vinos  Espu- 
mosos”  and  their  artificially  carbonated  wines  are  "Vinos 
Gasificados.” 

Generally  speaking,  words  such  as  "petillant,  crack¬ 
ling,”  "Beading,”  "perlant,”  "cremant”  and  other  similar 
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terms  all  mean  about  the  same.  All  are  more  or  less  local 
variations  of  the  word  sparkling  and,  as  far  as  can  be 
determined,  do  not  indicate  any  certain  or  definite  amount 
of  carbon  dioxide  in  the  wine. 

A  surprisingly  large  amount  of  sediment  and  yeast 
formation  develops  in  the  tirage  bottle  in  just  three  or 
four  days  of  fermentation.  From  the  observation  of  any 
champagne-maker,  from  literature  studied,  and  from  per¬ 
sonal  experience,  the  conclusion  is  unavoidable  that  fer¬ 
mentation  cannot  occur  without  the  production  of  sedi¬ 
ment  (yeast) .  If  natural  sparkling  wines  are  clear  they 
have  necessarily  been  disgorged  or  transferred. 

A  veteran  champagne-maker  of  both  France  and 
America  sums  up  as  follows:  Wine,  like  most  liquids,  has 
the  property  of  absorbing  a  certain  quantity  of  gas. 
Should  wine  re-ferment  in  an  open  container,  the  carbon 
dioxide  produced  will  escape  from  the  wine  after  it  has 
become  saturated  with  whatever  amount  of  carbon 
dioxide  it  can  absorb  at  the  temperature  it  has  at  that 
time.  When  the  wine  ferments  in  a  closed  container  a 
great  part  of  the  carbon  dioxide  will  remain  in  solution  in 
the  wine.  When  the  stopper  is  removed  some  of  the  car¬ 
bon  dioxide  will  escape  at  once,  but  for  a  certain  period 
of  time  the  wine  will  remain  over-saturated.  This  period 
will  vary  with  the  composition  of  the  wine  and  with  the 
temperature.  It  is  this  phenomenon  which  permits  spark¬ 
ling  wine  to  sparkle  for  thirty  or  more  minutes  when  it 
is  served.  During  the  last  few  months  of  1949  an  effort 
was  developed  to  introduce  "red”  champagne.  This  was 
merely  a  new  or  alternate  name  for  sparkling  Burgundy. 
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VERMOUTH 


Vermouth,  it  is  claimed,  is  the  fastest  growing  single 
wine  item  in  popularity  among  the  wines  and  wine  prod¬ 
ucts;  yet  probably  less  is  known  about  it  or  its  early 
history  and  origin  than  any  other  kind  of  wine.  The 
Romans  apparently  were  the  first  to  add  aromatics,  spices, 
and  flavoring  herbs  and  woods  to  their  wines  as  an  attempt 
to  preserve  and  otherwise  improve  them.  The  early 
Greeks  also  spiced  some  of  their  wines.  Each  original 
ingredient  was  added  to  produce  some  definite  psycho¬ 
logical,  physiological,  or  therapeutic  action  as  well  as  for 
its  present  effect,  the  organoleptic.  Vermouth  is  one  of  a 
class  of  aperitif  wines  in  which  are  also  included  Dubon¬ 
net,  Byrrh,  Bonal,  and  Cap  Corse.  The  last  named  is  made 
from  red  wine,  and  is  an  important  aperitif  beverage  in 
France.  Great  signs  on  buildings  in  Paris  and  other  French 

cities  advertise  these  wares. 

The  Italians  are  given  credit  for  originating,  several 

centuries  ago,  the  modern  product  recognized  as  ver¬ 
mouth.  France  followed  very  soon  thereafter,  beginning 
with  a  sweet  product  similar  to  Italian  vermouth  and 
gradually  working  toward  the  dry,  paler  product  now 
standard  for  French  or  dry  vermouth.  In  France,  the 
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French  dry  vermouth  is  used  directly,  rather  than  in 
mixed  concoctions. 

The  name  "Vermouth”  came  from  one  of  the  original 
ingredients  (wormwood)  and  was  conventionalized  from 
the  German  name  for  wormwood,  Wermut,  to  vermouth. 
An  ancient  significance  was  derived  from  Wer  (man) 
and  Mut  (courage,  spirit,  manhood).  There  was  an  idea 
among  the  early  Germans,  Swiss  and  French  (near  the 
Alps)  that  partaking  of  herbs  in  wine  would  infuse  the 
virtues  of  the  herbs  into  their  own  bodies. 

The  vermouth  base  is  a  white  wine  (as  distinguished 
from  red  wine)  usually  selected  or  blended  into  a  desirable 
base  and  into  which  is  incorporated  by  direct  addition 
either  selected  herbs  or  a  prepared  herb  extract.  Ver¬ 
mouth,  which  is  a  manipulated  product,  enjoys  a  special 
privilege  in  that  ingredients  ordinarily  foreign  to  wine  are 
allowed  to  be  incorporated  on  bonded  winery  premises 
but  only  under  specific,  clearly  defined  requirements.  The 
first  vermouths  with  which  the  United  States  was  familiar 
were  the  dry  vermouth  from  France  made  mostly  from 
the  white  wines  of  Hirault,  and  another  type  imported 

from  Italy  which  was  sweet.  These  became  the  American 
types. 

The  first  actual  vermouths  that  appeared  in  America 
were  Noilly  Prat,  a  dry  vermouth  from  Marseilles,  a 
typical  standard  vermouth  of  France;  and  the  products 
of  Martini  and  Rossi,  and  Cinzano,  which  are  typical 
sweet  vermouths  and  are  two  of  the  principal  vermouths 
of  Italy.  The  Italian  vermouths  are  produced  mostly  in 
and  around  the  city  of  Turin.  The  one  best  known  to 
Americans  is  made  by  Martini  and  Rossi;  the  one  best 
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known  in  some  other  countries  is  Cinzano.  Vermouths 
are  made,  however,  wherever  wine  is  produced  com¬ 
mercially.  It  is  estimated  that  in  1949,  consumption  of 
vermouth  was  approximately  three  per  cent  that  of  all 
wine.  Many  new  uses  have  been  found  for  vermouth, 
though  its  use  "as  is”  is  fast  approaching  its  use  as  a  mixer. 
In  a  normal  year,  Italy  ships  about  twice  as  much  ver¬ 
mouth  as  does  France,  and  about  ten  times  as  much  as 
Argentina,  to  the  United  States. 

The  base  of  the  original  dry  or  French  vermouth  is  a 
white  wine  which,  in  its  initial  stages,  is  made  in  the 
manner  of  sherry  in  that  the  wine  is  exposed  to  open  air 
and  weather  and  gets  a  good  deal  of  oxidation  and  sun¬ 
warming.  The  basic  wines  used  for  vermouth  are,  as  a 
rule,  rather  neutral  and  are  usually  selected  from  among 
the  most  characterless  wines.  Exceptions  have  been  noted 
in  some  of  the  upper  New  York  State  wineries  in  which 
the  rich  grape-flavored  eastern  grape  wine  has  proved  to 
be  a  nearly  perfect  base  for  vermouth. 

The  production  of  vermouth  in  the  United  States  was 
stimulated  tremendously  when  all  imports  from  France 
and  Italy  were  eliminated  during  World  War  II.  There 
was  only  a  trickle  of  vermouth  imports  from  South 
American  countries  during  that  time.  To  alleviate  the 
shortage  many  of  the  wineries  of  the  United  States,  except 
the  very  small  ones,  began  to  produce  vermouth  items 

along  with  their  other  commercial  wines. 

Though  vermouth  was  originally  used  in  this  country 
principally  as  an  ingredient  of  dry  Martini  and  Manhattan 
cocktails,  there  has  been  an  increasingly  widespread  use 
of  the  unchanged  vermouth  in  lieu  of  cocktails  and  appe- 
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tizers  on  its  own  account.  While  it  is  true  that  in  most 
instances  a  great  deal  of  care  is  exercised  by  winemakers 
in  the  United  States  in  the  preparation  of  vermouth,  un¬ 
fortunately  there  are  some  who  apparently  believe  that 
the  herbs  will  cover  a  multitude  of  sins  and  they  use,  as  a 
base,  wine  which  could  never  stand  alone.  There  is  some 
use  of  wine  "odds  and  ends,”  and  occasionally,  wine  with 
high  volatile  acids  is  used  as  the  basic  wine  for  vermouth. 
It  is  encouraging  to  note,  however,  that  most  winemakers 
select  their  best  basic  fortified  wine  materials,  into  which 
the  herbs  or  essences  are  subsequently  incorporated. 

As  is  the  case  in  the  production  of  other  wines,  the 
producers  of  Italy  and  France  are  more  deliberate  (aging 
the  wine  longer)  in  their  production  of  vermouth  for 
export  than  are  our  American  producers.  It  is  claimed 
that  about  five  years  is  the  average  time  spent  in  the  pro¬ 
duction  of  the  vermouth  which  is  intended  for  export. 
In  general,  however,  wines  intended  for  home  consump¬ 
tion  are  made  and  consumed  quickly. 

More  than  100  herbs  have  been  used  by  vermouth 
manufacturers  in  the  United  States  (see  list  on  page  171) . 
This  conclusion  is  based  on  the  various  formulas  in  the 
literature  and  on  the  herbs  found  during  inspections  of 
herb  stocks.  American  producers  usually  use  a  larger 
variety  of  herbs  for  their  sweet  vermouth  than  for  their 
dry  vermouth.  The  taste  of  the  latter  gives  the  impression 
that  only  a  few  kinds  of  herbs  are  used  and  that  these  few 
are  different  from  those  which  are  used  for  sweet  ver¬ 
mouth.  As  a  rule,  the  number  of  different  herbs  used  for 
rench  vermouth  does  not  reach  ten  in  number;  about 
twice  as  many  varieties  are  used  for  Italian  vermouth  The 
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French  vermouth  will  average  about  three-quarters  of  an 
ounce  per  gallon,  and  the  Italian  vermouth  will  require 
about  one  to  two  ounces  per  gallon.  Generally,  in  the 
United  States,  there  is  a  set  of  ingredients  used  for  sweet 
vermouths  and  also  a  set  used  for  dry  vermouths,  though 
some  of  the  herbs  are  found  in  both  types.  Occasionally 
a  producer  will  use  exactly  the  same  combination  of  herbs 
for  both  styles — except  that  he  will  use  much  less  of  the 
mixture  in  the  dry  wine  for  his  French  type  vermouth. 
Plants,  such  as  the  blessed  thistle,  are  more  prominent  in 
dry  vermouth;  in  sweet  vermouth  aromatics  such  as 
cardamom,  coriander  and  other  spices  are  more  often 
found. 

Although  Artemesia  absinthium  or  wormwood  is 
often  listed  in  foreign  formulas  for  both  French  and 
Italian  vermouths,  the  Federal  Security  Agency  (U.  S. 
Food  &  Drug  Administration)  prohibits  the  use  of  exces¬ 
sive  amounts  of  this  ingredient  because  of  its  habit¬ 
forming  and  other  injurious  properties.  The  United  States 
Food  &  Drug  Administration  has  set  the  limit  at  one 
pound  of  dry  artemesia  herb  in  150  gallons  of  finished 
product  such  as  vermouth.  This  amount  would  produce 
in  solution  less  than  10  parts  per  million  of  thujone  which 
is  about  the  limit  of  detection.  The  Roman  or  .Italian 
wormwood  ( Artemesia  pontica )  is  often  substituted  for 
Artemesia  absinthium  or  omitted  altogether. 

At  one  time  practically  all  herbs  used  for  vermouth 
were  imported  from  European  countries.  During  the  past 
world  war,  when  they  were  not  available,  attempts  were 
made  to  plant  many  of  them  in  this  country,  and  they 
met  with  some  success.  With  the  help  of  the  remainder 
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of  previously  imported  herbs  along  with  some  home¬ 
grown  herbs  the  producers  of  vermouth  in  the  United 
States  did  very  well  during  the  critical  periods  of  the  war. 

In  1945  about  2  million  gallons  of  vermouth  were 
produced  in  California,  which  is  more  than  twenty  times 
the  volume  made  in  that  state  seven  or  eight  years  ago. 

The  United  States  did  not  make  any  vermouth  except 
in  a  very  limited  way  until  about  ten  years  ago,  when 
favorable  legislation  already  referred  to  was  enacted. 
Since  that  time  the  growth  of  the  production  of  these 
particular  twin  items  has  been  spectacular.  California 
and  New  York  state  are  way  out  in  front  of  other  states 
racing  for  the  lead  in  production.  Although  California 
makes  very  much  more  wine  than  New  York,  the  latter 
state  is  only  a  little  behind  California  in  total  vermouth 
production. 

During  the  fiscal  year  ended  June  30,  1946,  New 
York  state  had  seventy-one  wineries,  bonded  storerooms, 
and  field  warehouses  (mostly  in  the  Metropolitan  area) 
that  operated  in  making  vermouth  for  some  part  of  the 
year.  Most  of  these  were  small.  California  had  thirty-two, 
and  New  Jersey  twenty-three.  The  fourth-ranking  state 
in  the  number  of  wineries  producing  or  finishing  ver¬ 
mouth  was  Ohio  with  seven.  Illinois  was  next  with  six 
although  it  did  not  produce  any  vermouth  during  that 
time.  During  a  recent  typical  year  California  produced 
1,437,970  gallons,  while  New  York  state  produced 
999,401  gallons,  and  New  Jersey  241,3  57  gallons. 

There  are  several  types  of  imported  Italian  ver¬ 
mouths  of  various  degrees  of  sweetness,  quantities  and 
varieties  of  herbs  incorporated.  The  base  of  practically 
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all  of  the  imported  Italian  varieties  is  the  Muscat  grape 
(usually  the  Muscat  Canelli)  and  the  vermouth  has  a 
sugar  content  of  about  10  per  cent  in  the  imported  prod¬ 
uct.  No  wine  less  than  one  year  old  is  permitted  by  law 
to  be  used  for  commercial  Italian  vermouth.  Our  Ameri¬ 
can  products  more  often  use  wine  of  the  Angelica  type, 
white  port,  Muscat  or  similar  wines,  or  a  specially  blended 
white  wine  as  the  basic  wine  for  vermouth-making. 

The  general  procedure  for  producing  vermouth  in 
France  is  to  deposit  the  selected  herbs  and  ingredients  in 
a  tank,  pour  the  wine  over  them  and  allow  the  mixture  to 
stand  for  thirty  to  forty  days.  The  flavored  wine  is  then 
drawn  off  and  new  wine  poured  on,  this  process  being 
repeated  until  about  all  the  flavor  is  extracted  from  the 
ingredients.  This  strong  infusion  is  blended  with  the  right 
amount  of  other  plain  wine  until  the  flavor  is  about  as 
desired.  The  wine  then  goes  through  a  kind  of  cellar  treat¬ 
ment,  one  step  being  refrigeration  which  crystallizes  any 
excess  cream  of  tartar  and  aids  clarification.  After  filtra¬ 
tion  it  becomes  clear.  There  may  also  be  long  storage 
periods  and  still  more  blending  to  produce  uniformity  of 
flavor  and  color,  and  further  filtration  to  clarify  the  prod¬ 
uct  as  a  final  step  prior  to  bottling.  Foreign  vermouth, 
like  other  foreign  wines,  is  aged.  From  the  start  of  the  in¬ 
fusion  until  final  commercial  bottling,  a  period  of  rom 
three  to  five  years  elapses. 

In  Italy  the  production  of  sweet  vermouth  is  some- 
what  different  from  the  dry  vermouth  production  of 
France.  The  basic  wine  is  required  to  be  not  less  than  one 
year  old,  and  at  least  another  year  must  elapse  before  the 
product  is  considered  finished.  There  are  more  flavoring 
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ingredients,  sugar,  and  herbs  that  produce  coloiing  than 
in  French  vermouth.  Quinine  as  such  may  be  one  of  the 
ingredients.  While  in  the  United  States  most  vermouth 
imported  or  that  produced  domestically  goes  into  dry 
Martinis  (French  type)  and  Manhattans  (Italian  type), 
in  France  and  Italy,  practically  all  vermouths  are  con¬ 
sumed  as  such. 

How  vermouth,  as  produced  in  the  United  States, 
came  to  enjoy  a  special  privilege,  is  interesting  and  color¬ 
ful,  and  its  background  is  briefly  as  follows:  When  pro¬ 
hibition  came  to  an  end  in  1933,  vermouth  was  not  as  free 
to  move  in  competition  with  foreign  products  as  other 
products,  like  ordinary  wine  and  spirit  beverages,  for  ver¬ 
mouth  was  subject  to  several  taxes.  Vermouth  was 
hampered  with  a  tax  on  the  wine  itself  when  it  was 
brought  into  the  rectifier’s  establishment  and,  because  in¬ 
gredients  were  incorporated  into  the  basic  wine  which 
was  fortified  with  more  alcohol,  it  bore  the  30  cents  per 
proof  gallon  rectification  tax.  Then,  having  been  trans¬ 
formed  into  another  taxable  product,  an  additional  tax 
was  paid  on  the  fortified  wine.  These  three  taxes  on  the 
United  States  product  made  it  expensive  and  it  was  diffi¬ 
cult  for  it  to  compete  with  foreign  vermouth. 

The  Liquor  Tax  Administration  Act  of  1936  made 
vermouth  taxable  only  as  a  dessert  wine  but  provided  that 
no  further  addition  of  brandy  may  be  made  to  the  ver¬ 
mouth.  The  vermouth  maker,  however,  may  add  an  extract 
or  essence  produced  by  himself  with  tax-paid  spirits  or  an 
extract  purchased  from  a  manufacturer  of  vermouth 

essence,  who  must  manufacture  the  essence  with  tax-paid 
spirits. 
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The  legal  requirements  one  must  observe  in  the  pro¬ 
duction  of  vermouth  in  the  United  States  on  bonded 
winery  premises  are  simple  and  references  thereto  appear 
several  times  in  the  law,  particularly  in  wine  regulations 
No.  7.  Section  2801  (c)  (4)  of  the  Internal  Revenue  Code. 
This  prescribes  that  the  manufacture  of  vermouth  with 
sweet  wine  and  added  brandy  on  bonded  winery  premises 
shall  not  be  deemed  to  be  rectification  within  the  meaning 
of  Section  3254  (g),  provided  that  distilled  spirits,  other 
than  necessary  in  the  production  of  approved  essences  used 
in  the  manufacture  of  vermouth,  whether  or  not  such 
essences  are  produced  on  bonded  winery  premises,  are  not 
added  to  fortified  sweet  wine  used  in  the  manufacture 
thereof  or  to  such  vermouth  during  or  after  manufac¬ 
ture.  Such  vermouth  may  be  manufactured  on  bonded 
winery  premises,  under  such  supervision  and  in  accordance 
with  such  regulations  as  the  Commissioner,  with  approval 
of  the  Secretary,  shall  prescribe.  This  law  has  been 
changed  as  noted  below. 

Vermouth,  at  one  time,  had  to  be  made  with  white 
fortified  wine.  It  is  a  compound  having  an  alcoholic  con¬ 
tent  of  not  less  than  1 5  per  cent  by  volume,  made  by  the 
mixture  of  extracts  from  macerated  aromatic  flavoring 
materials  with  grape  wine  containing  fortifying  grape 
spirits  or  added  alcohol  and  manufactured  in  such  a 
manner  that  the  product  possesses  the  taste,  aroma  and 
characteristics  generally  attributed  to  vermouth.  (Reg. 
4  F.A.A.)  Vermouth  formerly  had  to  be  made  in  a  sepa¬ 
rate  room  or  building  which  had  no  interior  communica¬ 
tion  between  any  other  department  or  part  of  the  winery 
premises  and  was  used  exclusively  for  the  manufacture 
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and  storage  of  vermouth  and  for  the  storage  of  supplies 
necessary  or  incidental  to  vermouth  production  and  its 
usual  cellar  treatment,  etc.  This  regulation  was  modified 
to  conform  to  a  new  law  in  July,  1947,  which  permits 
doors  and  other  openings  between  the  vermouth  depart¬ 
ment  and  other  portions  of  a  bonded  winery  premises. 

The  methods  of  vermouth  production  in  the  United 
States  are  simple:  After  the  herbs  have  been  selected,  the 
whole  mass  of  herbs,  either  whole,  partly  ground,  or 
pulverized  and  either  loose  or  in  bags,  is  put  into  a  steep¬ 
ing  tank  with  the  base  wine  for  various  lengths  of  time. 
Sometimes  the  tanks  are  equipped  with  various  forms  of 
agitators  and  stirrers.  The  more  modern  way  is  for  a 
winery  carefully  to  decide  which  herbs  in  what  quantities 
are  to  be  used;  then  after  considerable  experimentation  in 
its  laboratory,  make  up  a  standard  procedure  for  its  prod¬ 
uct  and  have  some  well-known  flavoring  extract  manu¬ 
facturer  produce  an  extract  according  to  the  worked  out 
specifications.  Often  these  trial  experiments  and  produc¬ 
tion  of  the  strong  infusions  are  carried  on  in  the  winery 
itself.  The  basic  wine  for  American  made  dry  or  French 
style  vermouth  is  usually  sauterne  or  a  similar  type  wine 
stiengthened  with  brandy.  The  basic  wine  for  American- 
made  Italian  style  or  sweet  vermouth  is  a  strengthened 
white  wine  such  as  angelica  or  Muscat  with  extra  sweet¬ 
ness  added  in  the  form  of  grape  concentrate.  Outside  of 
California,  these  types  and  other  strengthened  white  wines 
sweetened  with  cane  sugar  are  the  basic  materials  for 
vermouths. 

Some  vermouth  producers  merely  purchase  the  com¬ 
mercial  alcoholic  vermouth  extract  and  follow  standard 
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directions.  After  production  there  is  nearly  always  an 
aging  period. 

The  vermouth  formulas  of  American  manufacturers 
are  not  regarded  as  any  deep  secrets,  and  it  is  usual  for  the 
chemists  and  winemakers  of  the  various  wineries  to  discuss 
freely  their  ingredients  and  mode  of  manufacture.  The 
herb  formulas,  however,  of  the  large  foreign  producers, 
are  usually  a  carefully  guarded  age-old  secret.  Sometimes 
a  large  number  of  herbs,  often  forty  or  fifty  in  number, 
are  used  in  formulas  of  French  and  Italian  producers  that 
have  not  been  modified  for  centuries. 

The  procedure  in  the  production  of  vermouth  is  as 
follows  for  a  large  winery  producing  vermouth  in  huge 
quantities.  This  winery  has  granted  permission  to  describe 
its  processes: 

1.  Sweet  Vermouth  (Italian). 

A.  Preparation  of  Extract: 

1.  Select  and  prepare  herbs  according  to 
formula. 

2.  Macerate  herbs  in  hot  sherry  material 
(140°  F.).  Allow  the  wine  to  cool  in 
macerating  tanks  and  to  remain  with  the 
herbs  for  three  to  six  months. 

3.  Remove  first  wine  from  herbs  and  add 
hot  wine.  Let  stand  for  about  ten  days. 

4.  Remove  second  wine,  blend  it  with  first 
wine  and  hold  same  in  extract  tank. 

B.  Preparation  of  Base  Wine: 

1.  Use  aged  wine  of  angelica  type. 

2.  The  use  of  muscatel  wine  is  preferred, 
but  because  of  the  scarcity  of  muscatel 
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wine  in  1946  angelica  was  used.  Any 
neutral  white  fortified  sweet  wine  con¬ 
taining  19  per  cent  by  volume  alcohol 
may  be  used. 

C.  Blending  of  Base  Wine  with  Extract. 

1.  Transfer  base  wine  into  vermouth  proc¬ 
essing  tanks.  Add  cane  sugar  or  grape 
concentrate  to  bring  to  desired  sugar 
Balling  (10-14  per  cent  sugar). 

2.  Add  extract  to  obtain  desired  flavor, 
usually  2-5  per  cent,  extract  wine  added 
to  wine  base. 

3.  Add  caramel  to  obtain  proper  color, 
usually  3  to  1 5  gallons  to  5,000  gallons  of 
wine  base. 

D.  Clarify. 

E.  Refrigerate. 

F.  Filter. 

G.  Age  in  cellars  and  blend  with  older  vermouth. 

2.  Dry  Vermouth  (French) . 

A.  Preparation  of  Extract: 

1.  Procedure  is  the  same  as  in  the  prepara¬ 
tion  of  the  sweet  extract,  but  the  herbs 
are  those  selected  by  formula  for  the  dry 
vermouth. 

B.  Preparation  of  Base  Wfne: 

1.  Fortify  a  good  aged  sauterne  or  Rhine 
wine  to  19  per  cent  alcohol.  Age  after 
fortification. 

2.  Add  extract  to  obtain  desired  flavor. 

C.  Clarify. 


170 


WINES  of  the  WORLD 


D.  Refrigerate. 

E.  Filter. 

F.  Age  in  cellars  and  blend  with  older  vermouth. 

Very  few  wineries  make  their  vermouth  by  using  the 

true  herbs  made  up  into  a  formula.  A  common  tendency  is 
to  add  only  commercial  essences  such  as  the  Italian  type 
and  the  French  type.  In  this  case  one  adds  so  many  gallons 
of  essence  to  so  many  gallons  of  wine  base. 

Some  plants  boil  the  wine  and  herbs  together  and  then 
distill  the  essence  and  oils  from  the  herbs  and  use  the  dis¬ 
tillate  as  the  extract  for  the  wine  base.  Other  plants  pur¬ 
chase  already  mixed  herbs  for  the  sweet  and  dry  vermouth 
and  add  so  many  pounds  of  mixed  herbs  to  so  many  gallons 
of  wine  base. 

There  has  been  a  tendency  in  recent  years  to  reduce  the 
bitter  principles  in  vermouth.  Several  factors  have  caused 
this.  A  great  deal  more  vermouth  is  now  consumed 
straight  than  formerly;  and  the  vermouth  is  made  to  be 
used  as  an  ingredient  and  also  as  a  flavor.  In  dry  Martinis 
in  which  the  dry  vermouth  is  used  and  no  other  bitters,  the 
vermouth  is  used  carrying  a  very  small  amount  of  herbs 
and  aromatics.  This,  it  is  claimed,  is  particularly  desirable 
when  the  vermouth  is  used  with  a  very  weakly  flavored  gin. 
Some  producers  may  feature  two  styles  of  dry  and  two 
styles  of  sweet  vermouth,  a  strong  and  a  mild  of  each,  the 
stronger  to  be  used  as  mixers  and  the  milder  to  be  con¬ 
sumed  "as  is.”  From  Table  2  one  may  see  the  analyses  of 
American-made  vermouth  and  also  the  principal  vermouth 
products  imported  from  various  parts  of  the  world. 

Vermouth  is  sometimes  mixed  by  rectifiers  with  dis¬ 
tilled  spirits  or  other  liquors  in  the  manufacture  o  a 
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cordial  liqueur  or  similar  composition.  The  only  official 
purpose  recognized  for  this  is  when  it  serves  merely  and 
only  as  a  flavoring  material  or  ingredient.  Vermouth  must 
by  regulation  have  the  taste,  aroma,  and  characteristics 
generally  attributed  to  vermouth. 

If  vermouth  is  used  in  a  cordial  which  contains  no 
other  fortified  wine,  the  product  is  subject  to  the  Federal 
rectification  tax  of  thirty  cents  per  proof  gallon.  If  any 
other  fortified  wine  is  used  alone  or  mixed  with  vermouth 
to  produce  a  cordial,  liqueur  or  similar  formulation,  the 
product  is  subject  to  the  Federal  tax  of  ten  cents  per  pint 
or  fraction  thereof. 


Ingredients  Used  in  Vermouth 


List  of  Herbs  and  Other 

Absinthe 

Absinthe  Gentile 

Achillea 

Agario 

Allspice 

Almond  Meal 

Aloes 

Aloin 

Alsop 

Ambrette  Seed 
Angelica  Root 
Angelica  Seed 
Angostura  Bark 
Anise 

Artemisia  Herb 
Assenzio  Maggiore 

Barley 
Bay  Leaves 
Bengal 

Bitter  Almond 
Bitter  Orange  Oil 
Black  Currant  Leaves 
Black  Pepper 
Blessed  Thistle 
Blue  Vervain 
Borage  Flowers 
Buckbean  Leaves 
Buckwheat 

Calamus 


Camedrios 

Camus  Beans 

Cape  Aloes 

Caraway  Seed 

Cardamom 

Cardamom  Seeds 

Cardus  Benedictus 

Carmella  Bark 

Cascarilla  Bark 

Cassia  Bark 

Catechu 

Celery  Seed 

Centaury  Minor 

Cerea  Leaves 

Cerea  Monda 

Chamomile 

China 

Chiretta 

Cinchona  Bark 

Cardus  Benedictus 

Chomomite  Hungarian 

Camas  Beans 

Cinnamon 

Clammy  Sage 

Clary  Sage 

Clover 

Cloves 

Cochinilla 

Cocoa  Beans 

Columbo 

Common  Horehound 


(Dry  and  Sweet) 

Conandes  Seeds 

Coriander 

Coumarin 

Cubeb 

Cudbear 

Curacao 

Curacao-Orange  Peel 
Currants 

Dittany 

Dittany  of  Albus 
Dittany  of  Crete 

Elder  Flowers 
Elder  Tree  Leaves 
Elecampane 
Enula  Campana 

Forget-me-not 
Fava  Tonka 
Fennel  Seed 
Fenugreek 
Florian  Orris 
Foglie  Dittano 
Fresh  Cut  Oranges 

Galangal 

Garofani 

Genippi  des  Alpes 
Gentian  Root 
Genzianella 
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Germander 
Ginger 
Ginipiglio 
Glycerine 
Grains  of  Paradise 
Greek  Sage 
Guaiacum 
Gum  Benzoin 

Hart’s  Tongue 
Horehound 
Hyssop  Herb 

Iceland  Moss 
Imperatoria  Root 
Iris  Roots 
Iva 

Juniper  Berries 

Lavender 
Lemon  Balm 
Lemon  Peel 
Lesser  Cardamon 
Licorice 
Lime  Flowers 
Linden  Flowers 
Lovage  Root 
Lung  Moss 

Mace 
Marjoram 
Masterwort 
Meadow  Sweet 
Melissa  Herb 
Mellilot  Flowers 
Mitcham  Mint 
Motherwort 
Muscatel  Nuts 


Myrrh 

Millefolium 

Nutmeg 
Nux  Moschata 

Oak  Cork  (ground) 

Orange  Flowers 

Orange  Peel,  Sweet 

Orange  Peel,  Bitter 

Oricello 

Origan 

Origanum 

Orriander 

Orris 

Peach  Leaves 
Peppermint 
Peppermint  Oil 
Peruvian  Bark 
Pimento 
Pomegranate 
Popular  Buds 

Quassia 

Rose  Buds 
Rosemary 
Rhubarb  Root 

Saffron 
Saga  Saleran 
Sage 

Sage,  Greek 

St.  John’s  Wort 

Sambuco 

Sandalwood 

Santoreggia  Cerea 

Savory  Leaves 

Scordium 


Spearmint 

Speedwell  of  the  Alps 

Starwort 

Summer  Savory 

Sweet  Basil 

Sweet  Orange  Peels 

Sweet  Marjoram 

Tamarinds 

Tarragon 

Thistle 

Thyme 

Thyme  Leaves 
Tillia  Flowers 
Tonka  Beans 

Valerian  Root 
Vanilla  Bean 
Vanilla  Bourbon 
Vanillin 
Veronica 
Violet  Root 

Walnuts,  Green 
Walnut  Husks 
White  Agaric 
White  Oak  Chips 
Wild  Cherry  Bark 
Wormwood  Gentile 
Wormwood  Pontico 
Wormwood  Roman 
Wormwood  Sommita 

Yarrow  Herbs 
Yellow  Flowers 
Yerba  Santa 

Zafferano 
Zedoary  Root 


There  may  be  seen  from  Table  2  the  almost  complete 
composition  of  most  of  the  vermouths  produced  in  the 
United  States  and  Mexico,  and  also  of  most  of  those  im¬ 
ported  into  the  United  States  from  Italy,  France,  Argen¬ 
tina  and  Spain. 

In  an  analysis  survey  of  this  sort  there  is  an  .mpor- 
tant  item  which  necessarily  must  be  omitted  because  it 
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cannot  be  properly  determined  or  expressed,  and  that  is 
the  wine’s  character,  which,  of  course,  includes  its  taste  and 
aroma.  If  you  would  accept  tentatively  the  author’s 
opinion,  the  character  varied  a  great  deal  in  the  American- 
made  vermouths,  ranging  in  bitterness  and  herbaceous 
flavor  from  those  which  were  quite  strong  to  those  which 
were  quite  weak.  The  present  imported  specimens  ap¬ 
peared  to  contain  more  herbs  than  the  average  American- 
made  vermouths.  The  foreign  samples  varied  in  a  much 
narrower  range  as  if  there  had  been  some  effort  toward 
standardization.  Speaking  broadly,  all  vermouths  appear¬ 
ing  on  these  charts  were  declared  to  have  the  taste,  aroma 
and  characteristics  generally  attributed  to  vermouth.  Some 
special  contrasts  shall  be  discussed. 

The  foreign  vermouths,  including  both  sweet  and 
dry ,  were  generally  darker  in  color  and  sweeter  than  their 
American  prototypes.  None  of  the  dry  vermouths  of 
any  kind  was  found  to  contain  caramel  or  other  added 
coloring  matter.  None  of  the  foreign  sweet  vermouths 
contained  caramel  coloring.  They  were  darker,  it  is  true, 
due  no  doubt  to  added  condensed  must  for  sweetening, 
but  apparently  there  had  been  no  added  commercial  cara¬ 
mel  or  produced  caramel  used  in  their  production.  About 
85  per  cent  of  the  American-made  sweet  vermouths 
(Italian  style)  contained  commercial  caramel.  In  the 
chart,  the  wine  chemist  will  find  a  wealth  of  figures  to 
use  for  comparisons.  The  producer  will  be  pleased  to  ob¬ 
serve  how  faithfully  their  alcohol  content  agreed  with  the 
actual  alcohol  content.  The  shipper  may  be  interested  in 
t  e  weight  of  a  full  bottle  of  vermouth,  and  the  net  weight 
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of  one  gallon  of  his  finished  product,  sometimes  reaching 
nearly  nine  pounds  with  the  sweetest  vermouth. 

The  producer  will  be  interested  most  in  his  own  prod¬ 
uct  and  how  it  compares  with  these  foreign  or  domestic 
competitive  items. 

The  methods  of  analysis  were  essentially  those  of  the 
A.O.A.C.,  6th  Ed.,  1945. 

The  approximate  sugar  content  of  each  wine  can  be 
obtained  by  considering  1.5  grams  per  100  ml.  of  the  wine 
to  be  non-sugar  solids  and  by  assuming  that  the  rest  of  the 
total  solids  are  sugar.  The  sulfur  dioxide  content  was  in¬ 
significant  and  far  below  the  legal  limit  so  that  practically 
all  of  the  volatile  acidity  was  due  to  acetic  acid. 

The  natural  acids  are  slightly  higher  as  shown  in  the 
vermouth  table  than  they  are  in  fact,  because  they  repre¬ 
sent  the  total  acids  as  tartaric,  minus  the  volatile  acid  as 
acetic.  To  be  rigidly  correct  the  volatile  acids  calculated  as 
tartaric  should  be  subtracted  from  the  total  acids  as  tai- 
taric.  This  difference,  however,  is  rather  negligible. 

In  comparing  the  average  analytical  figures  of  Ameri¬ 
can-made,  French  style,  dry  vermouth  with  the  French- 
made  product  imported  from  France  we  find  the  imported 
variety  contains  more  alcohol,  solids  (sugar),  depth  of 
color,  tannin,  and  acids  (including  total,  volatile  and  nat¬ 
ural)  .  The  protein  and  total  alkalinity  of  the  ash  are  about 
the  same  as  in  the  American-made  product,  the  latter  con¬ 
taining  higher  phosphates  and  higher  alkalinity  in  the 

water-soluble  ash.  , 

In  comparing  the  average  analytical  figures  of  the 

American-made,  Italian  style  sweet  vermouth  with  the 
Italian-made  imported  product,  we  find  tie  unporu 
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variety  to  have  higher  total  solids  (sugar),  depth  of  color 
and  volatile  acids  but  the  American-made  sweet  vermouth 
contains  higher  alcohol,  ash,  acids,  nitrogen,  phosphates 
and  water-soluble  alkalinity  of  the  ash. 

In  the  process  of  preparing  vermouth,  the  wine  ex¬ 
tracts  some  flavoring  principles  that  affect  its  taste  and 
aroma,  but  the  amount  of  material  actually  extracted  is 
very  small  and  it  affects  the  basic  analysis  or  composition 
of  wine  only  to  a  very  small  extent. 

Argentine  sweet  and  dry  vermouths  are  characterized 
by  low  acids  and  high  alkalinity  (total  and  water  soluble) 
of  the  ash.  The  two  Spanish  sweet  vermouths  have  high 
coloi  but  practically  all  of  the  other  analytical  figures  are 
below  all  the  other  vermouth  averages. 

"  APERITIF  WINES 

In  January  of  1947,  in  Washington,  D.  C.,  and  in  San 
Francisco,  California,  hearings  were  conducted  with  the 
view  of  amending  the  wine  regulations,  Proposal  No.  6: 
to  amend  Section  21,  Class  7  to  include  all  aperitif  wines 
(Regulations  No.  4.) 

The  following  amendment  was  suggested  by  the  in- 
dustry:  "Aperitif  Wine”  is  a  grape  wine  containing 
grape  spirits  or  added  alcohol  and  having  an  alcoholic  con¬ 
tent  of  not  less  than  1 5  per  cent  by  volume,  flavored  with 
herbs  and  other  natural  aromatic  flavoring  material  and 
processed  in  such  a  manner  that  the  product  possesses  the 

taste,  aroma  and  characteristics  generally  attributed  to 
wine  of  this  class. 


(rostnTbTf  Wme’4’  Pr°drCed  W  ^  addkion  °f  resi" 
(  osin)  before  or  during  fermentation  to  grape  juice  may 
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enjoy  the  same  privileges  as  aperitif  wines  and  be  made 
on  bonded  winery  premises. 

At  the  present  time  the  most  important  item  pro¬ 
duced  in  this  country  that  would  come  under  this  class  is 
Dubonnet,  which  is  made  according  to  an  old,  traditional 
French  formula.  For  a  time  Dubonnet  was  about  the 
only  aperitif  wine  made  in  the  United  States.  Recently, 
a  number  of  others  have  been  produced.  The  French- 
made  Dubonnet  is  still  being  imported  to  a  small  extent. 
There  are  other  aperitif  wines  made  in  France,  the  best 
known  being  Byrrh,  Bonal  and  Cap  Course.  These  are 
produced  with  a  red  wine  base  and  there  is  another,  St. 
Raphael,  which  has  a  white  wine  base.  These  products 
are  not  often  seen  in  the  United  States.  All  of  these  prod¬ 
ucts  are  very  similar  to  vermouth  except  that  as  a  rule 
they  are  less  bitter  and  apparently  contain  less  herb  materi¬ 
al  than  the  regularly  imported  Italian  and  French  ver¬ 
mouth  and,  with  the  exception  of  St.  Raphael,  have  a  red 
wine  base. 

Aperitif  wines  are  produced  like  vermouths.  The 
basic  wines  are  given  the  usual  cellar  treatment  includ¬ 
ing  refrigeration  and  filtration  and  if  the  wine  is  too 
neutral  or  low  in  acid  because  of  natural  deficiency 
and  not  due  to  dilution  with  water,  it  may  be  built  up 
with  citric  or  tartaric  acids;  the  crude  herb  ingredients 
which  may  be  cinchona  bark  or  its  derivatives,  Colombo, 
gentian,  chiretta,  red  oak  bark,  centaury  and  some  other 
herbs  that  are  usual  for  French  or  Italian  vermouth  are 

added  to  the  basic  wines  in  vats. 

This  does  not  mean  that  this  paragraph  permits  t  e 
manufacture  of  fruit-flavored  wines  or  other  flavored 
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wines  which  do  not  possess  the  taste,  aroma  and  character¬ 
istics  generally  attributed  to  aperitif  wines  and  it  does  not 
provide  that  the  base  of  aperitif  wines  may  be  apple  wine, 
peach  wine,  blackberry  wine  or  any  other  wine  except 
grape  wine. 


10 


BLACKBERRY  AND  OTHER 
BERRY  WINES 


One  of  the  best  known  wines  in  the  household,  par¬ 
ticularly  in  the  rural  districts  of  the  United  States,  is 
blackberry  wine,  because  the  blackberries  and  other 
berries,  as  well,  are  indigenous  to  nearly  all  sections  of  this 
country.  The  volume  of  commercially  produced  black¬ 
berry  wine  has  never  reached  that  of  grape  wine  at  any 
time,  but  from  time  to  time  it  has  been  manufactured  to 
such  an  extent  as  to  rank  next  to  grape  wine  in  quantity 


and  ahead  of  all  other  fruit  and  berry  wines.  Its  position 
in  second  place  is  often  taken  by  apple  wine.  In  some  dis¬ 
tricts  it  is  the  very  best  seller  of  any  single  wine  item. 

In  normal  times  blackberries,  even  when  purchased  in 
large  quantities  on  the  market,  are  more  expensive  per  unit 
than  grapes.  However,  one  of  the  first  and  largest  com¬ 
mercial  producers  of  blackberry  wine  once  stated  and 
gave  figures  to  show  that  blackberries  as  such  actually 
cost  less  than  grapes.  He  had  organized  a  large  band  o 
pickers  scattered  through  the  rural  districts  of  the  Caro- 
linas  who,  after  picking,  delivered  the  berries  to  centra 
stores  where  they  were  dumped  into  heay,  y  sulfite 
barrels.  In  this  economical  process  the  cost  of  berries 
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only  a  few  cents  per  pound.  A  similar  system  has  been 
used  in  Virginia,  Georgia  and  some  other  states. 

Another  system,  sometimes  used  in  Oregon  and  Wash¬ 
ington  states,  is  to  declare  a  picnic  or  holiday  at  the  height 
of  the  berry  season,  at  which  time  employees  of  the  wine¬ 
ries,  their  families  and  friends  swarm  through  the  fields 
picking  blackberries  which  at  certain  times  can  be  raked 
off  in  handfuls.  The  blackberry  season  in  these  states  is 
relatively  long.  In  1944  quantities  of  blackberries  were 
found  by  the  author  on  the  vines  until  the  middle  of 
November.  The  uncultivated  blackberries  are  usually  free 
to  the  pickers.  Berries  after  picking  are  customarily  bar¬ 
reled  and  frozen  in  cold  storage  until  such  time,  usually  in 
late  fall  and  winter,  that  they  can  be  worked  up  into  wine. 
There  is  no  crushing  necessary  after  the  berries  are  frozen. 
Usually  the  whole  mass  of  berries  from  the  barrel  is 
dumped  into  the  fermenters.  The  cold-storage  berries 
generally  have  a  low  bacterial  and  wild  yeast  count  and 
there  is  rarely  any  sulfiting  necessary  at  the  start  as  is 
usually  necessary  with  other  fresh  fruit. 

Several  years  ago,  because  of  lack  of  adequate  stand¬ 
ards,  no  one,  including  consumers  as  well  as  analysts,  knew 
too  much  about  the  composition  of  blackberry  and  other 
berry  wines  and  rarely  paid  much  attention  to  their  stand¬ 
ard  conditions.  Some  producers  felt  that  blackberry  wine 
could  not  stand  alone  as  a  wine  but  needed  some  grape 
wine  to  enhance  and  improve  its  character.  However, 
those  who  have  made  blackberry  wine  in  a  standard 
manner  out  of  the  juice  of  sound,  ripe  blackberries  will 
know  that  it  is  a  delicious  wine  of  fine  but  not  strong 
flavor  which  by  no  means  requires  any  rectification  with 
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grape  or  other  fruit  or  materials  to  improve  its  character 
as  a  drinkable  wine.  In  seasons  when  grapes  are  cheap 
there  may  be  some  temptation  to  use  a  grape  wine  filler, 
but  when  the  price  of  grapes  of  high  quality  reaches  the 
cost  of  $150  per  ton  (as  in  1944),  or  7J4  cents  a  pound 
(the  grape  cost  has  ranged  since  1940,  from  $17  to  $100 
per  ton)  there  is  but  a  small  differential  between  the  price 
of  grapes  and  blackberries,  particularily  when  grape  wine 
is  not  ameliorated.  Blackberry  wine  can  be  extended  legal¬ 
ly  at  several  points;  at  the  first  step  often  as  much  as  22 
per  cent  by  weight  of  sugar  may  be  added  to  make  up  its 
natural  sugar  deficiency,  which  increases  its  volume  about 
14  per  cent.  At  this  stage,  if  the  natural  acid  present  justi¬ 
fies  it,  which  is  nearly  always  the  case  with  berry  wines,  the 
sugar-corrected  juice  may  be  ameliorated  3  5  per  cent  of  its 
resulting  volume,  which  means  that  a  volume  of  1,000 
gallons  of  sugar-corrected  juice  becomes  1,5  38.4  gallons 
after  amelioration.  Now  this  wine  after  complete  fermen¬ 
tation  may  be  sweetened  with  1 1  per  cent  by  weight  of 
sugar  which  increases  its  volume  still  more  (about  7  per 
cent) .  So  it  can  be  seen  that  the  volume  of  juice  has  be¬ 
come  nearly  doubled,  especially  when  the  seed  and  pulp 
are  also  fermented  along  with  the  juice.  The  grape  juice 
in  California  was  an  average  of  $60  per  ton  for  all  grapes. 
In  New  York  State,  Michigan  and  Ohio,  Concords  $127, 
New  York  $200,  Catawba  $200,  Delaware  $25-$300 

(grape  prices  of  1945).  , 

This  information  concerning  the  privileges  under  the 

law  is  not  intended  to  encourage  the  producer  to  exten 
them  to  the  limit.  Since  blackberry  wine  is  weak  in  flavor, 
it  is  better  not  to  ameliorate  the  wine  so  much.  This  d.s- 
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cussion  is  presented  to  show  that  the  Federal  law  is  gener¬ 
ous.  It  is  not  necessary  for  the  winemaker  to  cause  the 
product  to  lose  its  identity  as  blackberry  wine,  or  per¬ 
petrate  a  fraud  against  the  public  or  withhold  the  tax  due 
the  government  for  any  rectification  process  involved 
or  incur  fines  for  mislabeling. 

Berries,  like  blackberries,  loganberries,  raspberries,  etc., 
are  the  common  bramble  berries  and  belong  to  genus 
Kubus.  The  common  running  blackberry  seen  one  or 
more  weeks  earlier  than  the  low  bush  field  wild  black¬ 
berry,  is  the  dewberry,  and  in  the  eastern  seaboard  states 


of  Georgia,  the  Carolinas,  Maryland,  Virginia,  New  Jersey, 
and  even  farther  north,  all  are  completely  gone  before  the 
common  wild  blackberry  which  is  usually  found  on  the 
edge  of  the  woods  and  in  open  fields,  makes  its  appearance. 
While  in  the  bucket,  dewberries  resemble  blackberries,  but 
there  is  a  different  and  better  flavor  in  the  dewberries. 
In  the  same  blackberry  patch  there  nearly  always  seem  to 
be  several  varieties  growing,  yet  the  blackberry  juices  and 
wines  made  from  each  sort  appear  to  be  similar.  The  im¬ 
mature  or  only  partially  ripe  blackberries  have  higher  acid 
content,  lower  sugar  and  color  than  the  riper  ones.  As  a 
rule  the  ash  and  alkalinity  of  the  water  soluble  ash  is  also 
igher  in  the  unripe  berries,  although  some  very  few  ex- 
cepuons  have  bee  noted.  The  absolute  moisture  in  wild 
bl  ckberr.es  (the  individual  berries  usually  weighing  from 
IT  grams  to  2.5  grams  each)  is  from  84  to  85  per  cent  by 
weight,  the  total  nitrogen  in  the  whole  berry  being  about 
0.22  per  cent  by  weight  and  equivalent  to  (N.6.2S)  about 

the  amountntof 7  8  °f  ^  dete™"«ion  of 

amount  of  ju.ce  m  numerous  samples  of  ripe  black- 
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berries  shows  the  seeds  and  pulp  to  range  from  22  to  25 
per  cent  by  weight  and  the  juice  to  run  from  7  5  to  78  per 
cent  by  weight.  The  seeds  of  the  blackberry  are  quite  dif¬ 
ferent  in  appearance  from  the  seeds  of  other  berries  and 
they  all  can  easily  be  identified  and  distinguished  from  each 
other  under  a  low-power  microscope,  or  even  a  strong  hand 
glass  magnifier.  The  blackberry  is  an  aggregate  of  minia¬ 
ture  peach-like  drupelets  which  cling  together  about  a 
receptacle.  They  have  been  found  to  contain  optically 
active  isocitric  acid,  some  L-malic,  and  very  small  amounts 

of  oxalic,  succinic,  and  citric  acids. 

Jacobs  ( Chemistry  and  Technology  of  Food  and  Food 
Products) ,  gives  the  composition  of  whole  blackberry  to 
be  8  5.3  per  cent  water,  1.2  protein,  1.1  per  cent  fat,  0.47 
ash,  11.9  total  carbohydrate,  6.1  per  cent  sugars,  0.91 


acids  (as  citric)  . 

When  blackberries  and  other  berries  begin  to  ripen  in 
the  South  Atlantic  states,  particularly  in  Georgia,  in  June, 
some  are  used  locally  for  wines  and  large  quantities  are 
shipped  by  train  or  truck  to  northern  wineries,  especially 
those  in  the  New  York  City  metropolitan  area,  and  others 
in  the  nearby  cities  of  New  York  State  and  New  Jersey. 
Later  there  is  a  steady  flow  from  the  Carol.nas,  Virginia, 
Delaware  and  New  Jersey.  As  a  rule  the  eastern  berries 
arc  refrigerated  during  shipment  but  are  rarely  store  in  a 
frozen  state.  When  the  season  is  flush  for  eastern  berries 
it  is  off-season  or  tail-end  season  for  the  principal  western 
berry  sources  of  Washington  and  Oregon  states  # 

The  western  berries  are  usually  larger  an 

finds  the  color  of  the  juice  of  the  fully  ripe  eastern  berry 
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about  the  same  depth  as  that  of  the  western  blackberry. 
The  North  Pacific  Coast  blackberry  vines  grow  very  tall, 
up  to  eight  feet,  and  are  thick  in  diameter.  They  are  usually 
identified  as  the  Evergreen,  either  when  wild  or  culti¬ 
vated.  Those  living  near  the  blackberry  areas  claim  that 
the  only  difference  they  can  observe  is  that  the  cultivated 
ones  are  pruned  and  sprayed  while  the  wild  ones,  having 
no  such  attention,  are  often  a  victim  of  the  red  mite  and 
other  plant  diseases  which  alter  the  quality.  Blackberry 
winemakers  in  Seattle  have  observed  a  range  of  acid  con¬ 
tent  in  blackberry  juice  of  0.72  per  cent  minimum  from 


around  Olympia  to  as  high  as  2.0  around  Puyallup,  with 
a  Balling  range  of  8  to  14.  Blackberry  juice  is  a  rapid 
fermenter  and  with  a  good  active  culture  the  berry  wine¬ 
makers  of  the  northwest  have  no  trouble  at  all  in  ferment¬ 
ing  swiftly  to  14  per  cent  by  volume. 

Cuil  and  Nelson,  (/.  Agri,  Research,  67,  301-303, 
1943)  found  isocitric  acid  and  L-malic  i„  three  varietiei 
of  blackberries  but  no  citric  acid,  and  very  small  amounts 
o  isocitric  and  L-malic  and  a  very  much  larger  proportion 

of  citric  acid  m  boysenberries  and  youngberries,  and  citric 
exclusively  in  loganberries. 

Most  of  the  blackberries  discussed  so  far  have  been 

U,ckb,™.  pU„,y  of  wi|J  bu™  ^ 

for  bJkC,y  ™  "“d  by  »"""*> 


The  larger  wineries  of  Ohio  use  wild  Kentucky  berries 
ome  are  purchased  in  car-load  lots  from  Virginia  The 
us  y  Wineries  whose  products  are  overwhelminelv 
,rapc  wines  usually  obtain  their  blackberries  in  off-se 
"  a  rozen  state  from  Oregon  and  Washington  States^" 
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The  Ohio-grown  berries  made  into  wine  in  1943  were 
shipped  to  Washington  in  ordinary  tin  cans,  unlacquered 
and  a  bit  rusty,  causing  a  heavy  precipitation  of  coloring 
matter  producing  a  wine  quite  low  in  tannin  and  color 
but  like  the  other  standard  blackberry  wine  in  other  re¬ 
spects. 

The  blackberries  usually  begin  to  ripen  in  the  Pacific 
Northwest  states  around  the  end  of  August.  Usually  the 
cultivated  ones  appear  first  (the  Himalayas)  with  the 
wild  ones  coming  on  the  market  in  September  and  con¬ 
tinuing  throughout  the  fall  until  the  first  frost.  These  are 
mostly  the  Evergreen  variety.  Wild  blackberries  are  so 
plentiful  in  some  seasons  that  only  the  better  ones  may  be 
used  for  food  or  wine.  Their  sugar  will  vary  from  4  to  8 
per  cent  and  the  acid  from  0.8  to  1.8  per  cent.  More  often 


the  acid  is  above  1  per  cent. 

In  normal  times  the  blackberries  are  available  through¬ 
out  the  year  for  blackberry  winemakers,  and  both  culti- 
vated  and  wild  are  used,  although  very  much  more  of  the 
latter  are  used  for  wine.  The  berries  during  the  season  are 
purchased  from  farmers  and  brokers.  Later  on  in  the 
season  frozen  fruits  stored  in  cold  storage  plants  or  held 
there  by  various  brokers  are  used  for  wine.  Only  about 
5  per  cent  of  cultivated  blackberries  are  used  for  com¬ 
mercial  purposes,  including  wine.  These  fancy  berries, 
owing  to  their  cost,  are  generally  sold  for  canmng  pur¬ 
poses  and  as  fresh  fruit.  ,  , 

The  youngberry,  the  boysenberry  and  the  loganberry 

are  fast  becoming  popular  in  California  with  their  sur¬ 
plus  going  into  wine  and  boysenberry  concentrate.  The 
boysenberry  in  particular  with  its  heavy  yie  p 
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its  large  size,  and  its  superb  flavor  is  destined  to  become 
the  winemaking  berry  of  the  future  in  California  and 
other  places  where  it  is  grown  for  it  is  higher  in  acid 
content  than  the  blackberry  and  it  is  generally  superior 
to  the  blackberry  for  winemaking  in  a  number  of  other 
ways. 

The  usual  procedure  is  to  pick  the  berries  as  they  ripen 
and  pack  them  in  50-gallon  paraffined  barrels  and  place 
them  in  cold  storage  for  future  use  by  wineries  and  fruit¬ 
using  industries.  There  is  seldom  any  large  quantity  of 
blackberry  wine  in  storage  since  the  maximum  benefit 
from  aging  is  obtained  in  about  a  year;  after  that,  there 
often  is  deterioration. 

Numerous  determinations  by  the  author  show  that  the 
berries  (blackberry)  contain  from  75  to  80  per  cent  by 
weight  of  juice  and  the  rest,  the  pulp  and  seeds,  20  to  25  per 
cent  by  weight  and  about  the  same  by  volume.  The  legal 
amelioration  is  based  only  on  the  volume  of  juice,  and  not 
on  the  volume  of  whole  mass  of  berries  or  fruit.  After  the 
amount  (volume)  of  sugar-water  to  be  added  has  been 
determined,  within  this  volume,  the  per  cent  of  sugar  by 
weight  should  be  about  21  Balling.  If  this  principle  is 
kept  in  mind,  the  wine,  when  completely  fermented,  will 
contain  about  1 3  per  cent  alcohol  by  volume,  usually 
slightly  less,  as  there  is  always  some  alcohol  blown  over 
during  fermentation.  The  pulp  and  seeds  are  usually  fer¬ 
mented  along  with  juice  to  take  advantage  of  any  juice  or 
fruit  material  that  may  still  be  clinging  to  them. 

The  production  of  fruit  and  berry  wines  is  more  com¬ 
plicated  and  generally  more  difficult  and  usually  requires 
more  technical  detailed  control  in  the  winery  than  the 
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production  of  grape  wine,  especially  if  the  latter  is  not  to 
be  ameliorated.  Prospective  fruit  and  berry  wine  pro¬ 
ducers  should  carefully  study  the  Bureau  of  Internal 
Revenue  Regulations  No.  7  (Wine) ,  particularly  the  re¬ 
vised  copy  (Wine)  printed  in  the  fall  of  1945,  and  also 
Regulations  No.  4,  relating  to  the  labeling  and  advertising 
of  wines  under  the  provisions  of  the  Federal  Alcohol 
Administration  Act.  Also  see  A.  T.  Circular  No.  621, 
A.  T.  Circular  No.  686  and  A.  T.  Circular  No.  568. 

Blackberry  wine  and  berry  wines  in  general  are  more 
unstable  than  grape  wines  and  there  is  constant  casting 
down  of  color  materials  and  colloidal  particles.  Usually 
they  are  finished  for  sale  soon  after  fermentation,  in  order 
to  utilize  their  best  flavor  and  appearance.  Some  wine¬ 
makers  prefer  to  store  or  age  blackberry  wine  after  fortifi¬ 
cation,  during  which  time  it  usually  takes  on  a  tawny  color 
and  often  a  port  wine-like  character. 

The  usual  way  the  berries  in  a  winery  are  handled  is  to 
add  dry  sugar  to  the  whole  crushed  mass  in  the  fermenter 
in  sufficient  amount  so  that  on  complete  fermentation  the 
resulting  alcohol  will  not  be  over  13  per  cent  by  volume. 
This  is  correcting  for  natural  deficiency  of  sugar  or  per¬ 
fecting  the  wine  according  to  commercial  standards.  The 
amount  of  sugar  to  be  added  is  judged  by  determining 
approximately  the  amount  of  natural  sugar  in  the  juice 
by  analysis  or  by  Balling  hydrometer,  by  the  determina¬ 
tion  of  total  solids  gravimetrically  and  allowing  for  the 
non-sugar  solids.  The  Balling  of  juice,  attributable  to 
sugar,  should  now  be  about  21,  if  the  acid  now  on  titra¬ 
tion,  calculated  as  citric  acid  (No.  ml.  N/10  NaOH  times 
0.007  factor  for  citric  acid)  shows  an  acid  content  o 
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over  0.76  gram  per  100  ml.  of  the  corrected  juice  (and 
most  often  it  does) .  The  juice  thus  corrected  for  natural 
deficiency  of  sugar  may  be  ameliorated  3  5  per  cent  of  the 
resultant  volume,  meaning  the  volume  of  the  juice  after 
it  has  been  corrected  for  its  deficiency  of  sugar.  If  20 
per  cent  by  weight  of  sugar  is  added  to  make  up  a  natural 
deficiency  the  volume  of  the  juice  will  be  increased  ap¬ 
proximately  12  per  cent. 

There  are  no  unsweetened  blackberry  or  other  un¬ 
sweetened  berry  wines  on  the  market.  They  may  contain 
below  14  per  cent  by  volume  of  alcohol  produced  by  fer¬ 
mentation  or  they  may  be  in  a  higher  taxable  bracket  of 
dessert  wines  because  of  the  addition  of  blackberry  brandy 
or  neutral  spirits  (blackberry),  but  in  commercial  pack¬ 
ages  berry  wines  are  always  finished  sweet. 


Because  the  berries  are  easily  crushed  or  bruised  they 
must  be  handled  faster  than  grape,  to  prevent  infection 
from  wild  yeast  and  bacteria.  Usually  a  larger  portion  of 
pure  yeast  starter  in  blackberry  must  is  used,  preceded  by 
about  0.02  5  gram  per  100  ml.  of  potassium  metabisulfite 


or  its  equivalent  of  sulfur  dioxide.  Slants  on  agar  of  Bur¬ 
gundy  or  champagne  yeast  obtained  from  the  Berkeley 
Laboratories  in  California  are  often  used.  In  the  produc¬ 
tion  of  blackberry  wine  one  must  scrupulously  avoid  con¬ 
tact  with  metal,  particularly  iron,  which  causes  a  heavy 
precipitation  of  its  beautiful  and  characteristic  color. 
Berry  seeds  should  not  be  crushed,  if  it  can  be  avoided, 
particularly  in  the  case  of  loganberry,  as  the  crushed  seeds 
impart  to  the  wine  a  seedy  taste  or  an  undesirable  flavor 
The  wine  should  be  covered  during  fermentation  or, 
etter,  fermented  in  closed  fermenters  with  a  bubbler  seal. 
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It  is  unlikely  that  winemakers  with  little  or  no  labora¬ 
tory  experience  realize  the  great  loss  of  sugar  and  alco¬ 
hol  and  even  volumes  of  wines  they  may  have  suffered 
over  the  years  by  fermenting  in  wide  open,  straight-sided 
fermenters.  The  author,  making  numerous  experiments 
while  fermenting  grape  wines  and  fruit  and  berry  wines, 
was  startled  at  the  loss  of  alcohol  and  hence  sugar  and  wine 
volume  when  identical  material  was  fermented  one-half 
in  open  fermenters  and  the  other  half  in  closed  ferment¬ 
ers  with  bubbler  attachment  where  all  of  the  carbon 
dioxide  and  other  gases  pass  through  a  water  seal.  The 
carbon  dioxide  sweeps  alcohol  over,  which  is  trapped  and 
is  recovered  in  the  water  seal.  Experiments  also  show  that 
the  carbon  dioxide  that  passes  through  the  water  seal  blows 
approximately  one-tenth  of  the  alcohol  in  the  first  seal 
into  a  second  water  seal  and  about  one-tenth  of  that  of 
the  second  into  a  third  water  seal.  By  carefully  weighing 
and  measuring  all  materials  and  fermenters  at  intervals 
from  the  start  of  bubbler  fermentation  to  the  finish,  the 
end  of  fermentation  can  be  ascertained.  The  total  quan¬ 
tity  of  wine  is  intact,  the  sugar  is  practically  all  accounted 
for  as  such  or  as  alcohol  and  the  volatile  acid  developed  is 
invariably  relatively  low.  The  usual  finishing  process  for 
berry  wines  is  to  pasteurize  the  bulk  and  then  polish  filter, 
or  to  pasteurize  in  closed  bottles.  Numerous  filtering  and 
pasteurizing  devices  are  used,  including  flash  pasteurizers, 
milk  pasteurizers,  heat  exchangers,  bottling  hot  pro¬ 
cedures,  or  standing  sealed  bottles  in  hot  water. 

Blackberry  wine  as  described  here  must  not  be  con¬ 
fused  with  blackberry  cordial  or  blackberry-flavored 
brandy  or  other  concocted  compound  liquors  used  media- 


Blackberry  and  Other  Berry  Wines 


189 


nally  for  diarrhea  and  other  stomach  ailments.  The  black¬ 
berries  used  in  the  latter,  with  their  high  tannin  content, 
furnish  most  of  the  astringent  effect  upon  which  the 
therapeutic  effect  is  usually  based. 

The  two  outstanding  characteristics  of  berries  (includ¬ 
ing  blackberries,  raspberries,  loganberries,  youngberries, 
boysenberries,  dewberries,  and  gooseberries) ,  are  their  low 
sugar  content  (as  compared  with  grapes)  and  their  high 
acid  content.  Because  of  the  former,  sugar  is  legally 
allowed  to  be  added,  and  because  of  the  latter,  the 
corrected-for-sugar  juice  is  allowed  to  be  ameliorated  35 


per  cent  in  the  case  of  all  berries  provided  the  acid  content 
justifies  it.  Currants  and  gooseberries  (classed  here  tenta¬ 
tively  as  berries)  and  loganberries,  have  an  unusually  high 
normal  acidity.  For  this  reason  under  Regulations  No.  4 
relating  to  labeling  and  advertising  of  wine,  Section  22, 
Paragraph  5,  it  is  deemed  that  the  class  and  type  of  these 
wines  shall  not  be  altered  if  the  unfermented  residual  sugar 
content  derived  from  added  sugar  is  not  more  than  20 
per  cent  by  weight  and  content  of  natural  acid  is  not  less 
than  7.5  parts  per  1,000;  if  the  normal  acidity  of  these 
fruits  is  20  parts  or  more  per  1,000,  if  the  volume  of  the 
resulting  product  has  been  increased  not  more  than  60  per 
cent  by  the  addition  of  sugar  and  water  for  the  sole  purpose 
of  correcting  natural  deficiencies  due  to  such  acidity. 
We  see  that  about  1 ,000  gallons  of  original  juice  have  about 
‘Pled  the  volume  in  becoming  commercial  wine.  Fair 
gures  based  on  commercial  usage  are  as  follows:  the  aver- 

hLTo  r°n  “"f  t0n  °£  blackberries  is  180  gallons  of 
Ce'  °ne  SaIlon  of  juice  weighs  8.4  pounds  and  one  gallon 
of  crushed  blackberries  weighs  about  8.6  pounds;  2S  per 
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cent  by  weight  is  the  maximum  for  pulp  and  seeds;  75  per 
cent  by  weight  is  juice;  78  per  cent  by  volume  is  juice; 
22  per  cent  by  volume  is  pulp  and  seeds. 

No  factor  in  winemaking  is  more  important  than  acids 
or  acid  content,  particularly  as  concerns  fruit  and  berry 
wines,  not  only  as  to  palatability  of  the  product  but 
because  the  legal  amelioration  privileges  are  based  solely  on 
acid  content.  Natural  acids,  which  are  total  acids  minus 
volatile  acids,  determine  the  extent  of  amelioration  and 
the  amount  of  volatile  acid  has  a  bearing  on  quality  which 
will  be  discussed  later. 

Citric  (isocitric)  and  malic  are  the  principal  acids  of 
blackberry.  Citric  and  malic  also  are  the  principal  acids 
of  the  other  berries  as  well,  including  currants,  goose¬ 
berries,  loganberries,  strawberries  and  raspberries.  Fruits 
like  apricot,  pear  and  peach,  also  contain  some  citric  acid. 
No  tartaric  acid  or  cream  of  tartar  has  ever  been  found  in 
blackberries  or  any  other  berries,  or  any  other  fruits  used 


for  wine  except  grapes. 

The  most  prevalent  and  very  much  overworked, 
though  at  the  same  time  the  most  plausible  excuse  for  the 
presence  of  tartaric  acid  and  tartrates  in  berry  wines,  is 
that  they  were  picked  up  in  fermenters,  storage  tanks, 
pumps,  hose,  etc,  previously  used  for  grape  wine.  In  some 
instances  this  is  true,  but  in  many  others  the  point  is  not 
well  taken  because  analysis  shows  that  not  only  cream  o 
tartar  but  substantial  quantities  of  grape  wine  as  such  had 
been  added.  Excuses  such  as  the  above  were  advanced  on 
several  occasions  by  blackberry  winemakers  who,  accor  - 
ing  to  their  own  records,  never  had  any  grape  wine  on 
their  premises,  and  others  whose  stocks  of  apple  wine 
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and  grape  concentrates  and  other  grape  material  have 
melted  away  without  having  any  or  enough  grape  or  apple 
wine  to  show  for  it.  Others  have  insisted  that  tartaric  acid 
and  tartrates  are  found  in  blackberries,  other  berries  and 
fruits  not  grape,  in  the  face  of  the  vast  research  conducted 
that  proves  such  is  not  the  case.  The  wine  regulations 
issued  in  1945  contain  the  following: 

"Section  178.140  Containers — Tanks  and  other  con¬ 
tainers  used  for  fermenting,  storing  or  shipping  one  kind 
of  wine,  such  as  grape  wine,  blackberry  wine,  loganberry 
wine,  apple  wine,  etc.,  must  not  be  used  for  the  fermenta¬ 
tion,  storage  or  shipment  of  another  kind  of  wine,  unless 
the  containers  are  first  so  cleaned,  or  otherwise  treated, 
that  the  wine  will  not  absorb  from  the  container  any  of 
the  characteristics,  including  flavor,  color,  acids,  etc.,  of 
the  wine  formerly  contained  therein.  The  presence  of 
characteristic  elements  or  ingredients,  such  as  tartaric  acid, 
flavor,  color,  etc.,  of  one  kind  of  wine  in  another  kind  of 
wine  to  which  such  characteristic  elements  or  ingredients 
are  foreign,  will  render  the  winemaker  liable  to  rectifica¬ 
tion  taxes  and  preclude  the  marketing  and  labeling  of  the 
wine  under  a  standard  designation  of  kind.  See  Section 
178.224  respecting  use  of  barrels  previously  used  for  the 
storage  of  distilled  spirits:  (Sections  3036  (a),  3044,  3045, 
3254  (g),  2800  (a),  2801  (e),  I.  R.  C.)  ” 

A  common  fault  is  for  a  winemaker  to  assume  7.6  per 
cent  acids  for  any  fruit  in  question.  While  this  is  nearly 
always  the  case  with  berries,  it  is  rarely  the  case  with  peach, 
Pear,  apple,  raisin  and  some  other  fruits  used  for  wine  and 
lt  15  °7;en  t0°  much  for  certain  varieties  of  grapes. 

Other  devices  employed  to  justify  amelioration  are 
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calculating  the  acids  of  fruit  and  berry  wines  to  tartaric 
instead  of  citric  acid  or  malic  acid  as  the  case  may  be  in 
order  to  get  the  long  count  and  extra  amelioration  to 
which  they  are  not  entitled.  In  their  calculations  the 
volatile  acids  due  to  acetification  and  putrefaction  and 
other  forms  of  deterioration  are  often  included.  There 
are  also  cases  in  which  the  volatile  acids  due  to  sulfur  diox¬ 
ide  and  the  fixed  acid  due  to  its  oxidation  are  included. 
Amelioration  can  legally  be  based  only  on  the  natural 
acids  of  the  juice  of  sound,  ripe  fruit,  which  will  be 
tartaric  for  all  grapes,  malic  acid  for  apples  and  pears,  and 
citric  acid  for  berries  and  other  fruit  which  at  the  present 
time  are  being  used  in  the  commercial  production  of 

wines. 

Regulations  No.  4,  F.  A.  A.,  provide  that  the  maxi¬ 
mum  volatile  acidity,  calculated  as  acetic  acid  and  exclu¬ 
sive  of  sulfur  dioxide  shall  not  be  for  all  commercial  wines 
(including  fruit  and  berry  wines),  more  than  0.14  gram 
per  100  ml.  Any  commercial  wine  having  such  volatile 
acidity  shall  bear  as  part  of  its  designation  the  word 

"substandard.”  .  - 

When  the  volatile  acidity  of  a  sample  of  wine  is  deter¬ 
mined,  all  or  most  of  the  free  sulfur  dioxide  is  also  driven 
over  by  the  steam  distillation  with  the  acetic  acid  While 
this  free  sulfur  dioxide  or  sulfurous  acid  is  usually  insig¬ 
nificant,  it  should  be  determined  separately  and  calculated 
in  terms  of  acetic  acid  and  subtracted  from  the  total 
volatile  acid,  in  order  that  each  determination  may  be 
expressed  separately.  Finished  wine  must  not  contain  over 
350  parts  per  million  of  sulfur  dioxide. 
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Blackberry  wines  made  in  detail  conformity  with 
A.  T.  Circular  No.  621  have  shown  the  following: 


Not  less  than 
Not  less  than 
Not  less  than 

Not  less  than 
Not  less  than 
Color  in  1/g  inch  cell 
(Lovibond) 

Chromatic  Adsorption 


Grams  per  100  ml. 
0.150  Tannin 
0.24  Ash 

0.60  Natural  Acids 
(Total  minus  Volatile) 
0.01  Phosphates  as  P205 
0.05  Nitrogen  as  Protein 
11  Red  (N.  T.  200) 

6  Brown  (Series  52) 

Blue 


There  has  always  been  some  interest  among  wine¬ 
makers  concerned  with  the  production  of  blackberry 
wine  as  to  the  character  of  cultivated  Pacific  Coast  black¬ 
berries  and  wild  blackberries  from  the  same  place.  A 
statement  made  by  the  largest  producer  of  berry  wines  in 
the  Oregon- Washington  states  area  is  of  interest. 

"Our  blackberry  wine  is  made  like  grape  wine  as  far 
as  pioportions  of  materials  used.  This  is  because  there  are 
apparently  no  blackberries  grown  which  have  20  parts 
per  thousand  total  acid.  We  ferment  the  entire  pulpy 
material,  without  crushing,  for  six  to  eight  days.  All  of 
our  blackberries  are  brought  from  the  field  to  the  winery 
or  placed  in  cold  storage  in  50-gallon  barrels  and  the  jolt¬ 
ing  during  transportation  accomplishes  a  certain  amount 
of  crushing.  Sugar  is  added,  along  with  water  and  our 
regular  cultured  yeast  before  fermentation  starts.  There 
is  a  much  better  yield  when  the  berries  have  been  previ¬ 
ously  frozen.  In  cold  storage  there  is  a  considerable  break- 
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down  of  the  berry  cells.  The  finished  wine  is  filtered, 
sweetened  and  bottled  at  about  145  F. 

“There  does  not  seem  to  be  much  of  a  distinction  here 
between  wild  and  cultivated  blackberries,  due  to  cross¬ 
pollination  and  unattended  fields.  We  are  told  that  what 
we  purchase  from  around  Aberdeen  is  the  Evergreen 
blackberry.  Aberdeen  is  the  region  where  most  of  the 
blackberries  come  from.  It  appears  that  Oregon  raises 
around  seven  times  the  number  of  loganberries  that  we  do 
in  Washington  and  we  raise  at  least  seven  times  more 
blackberries  in  the  State  of  Washington  than  they  do  in 
the  State  of  Oregon.” 

One  of  the  best  indications  of  rectification  is  the  color 
of  a  commercial  wine.  No  matter  how  hard  it  may  be  to 
prove  and  identify  its  foreign  source,  the  chemist  can  at 
least  show  that  it  is  different  from  the  color  of  the  berry 
wine  it  is  supposed  to  be.  Caramel  has  been  the  most  used 
coloring.  Commercial  caramel  is  usually  proven  to  have 
been  purchased  in  a  clandestine  manner  or  even  kept  on 
the  premises  on  the  theory  that  it  is  to  be  used  for  coloring 
brandy  or  vermouth.  Among  the  odd  and  untrue  excuses 
advanced  for  the  presence  of  caramel  in  the  berry  wines 
may  be  included,  “that  it  was  obtained  in  pasteurization,” 
or  the  “sun  shone  on  the  bottles.”  Some  caramel  found 
was  home-made.  Buckets  of  sugar  were  heated  over  a  free 
flame  until  jet  black  and  the  buckets  lowered  in  the  wine 
until  the  desired  color  was  obtained.  Experiments  show 
caramel  fermented  along  with  mash  will  not  be  found  in 
the  finished  product  unless  relatively  large  amounts  are 
used,  and  this  retards  fermentation.  Occasionally  both 
coal  tar  dye  and  caramel  have  been  found  in  commercia 
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berry  wines.  Caramel  may  make  the  wine  too  brown  and 
coal  tar  may  make  it  unnaturally  bright  red.  The  most 
extensively  rectified  product  on  record  was  a  blackberiy 
wine  which  contained  grape  material,  coal  tar  dye,  cara¬ 
mel,  added  citric  acid  and  synthetic  blackberry  flavor.  It 
was  grossly  substandard  before  all  of  the  above  ingredi¬ 
ents  were  contributed. 

4 

LOGANBERRY  WINE 

Nearly  all  that  has  been  said  concerning  blackberry 
wine  may  be  repeated  for  loganberry  wine,  which  is  pre¬ 
ferred  by  many  to  blackberry  wine  because  of  its  unique 
and  delightful  flavor.  The  loganberry  is  a  very  successful 
hybrid  produced  or  created  by  J.  H.  Logan  of  California, 
who  crossed  a  certain  type  of  European  raspberry  with 
the  native  California  dewberry.  The  color  is  dark,  dull 
red  and  the  berry  drupelets  are  attached  to  receptacles  in 
the  same  manner  as  the  blackberry.  The  loganberry  has 
remained  stable  and  unchangeable  over  a  number  of  years. 
Large  quantities  of  loganberries  are  grown  in  the  Pacific 
Coast  area,  particularly  in  Oregon,  Washington  and  Cali¬ 
fornia,  for  canning,  drying,  and  for  making  juices  and 
wines. 

The  color  of  the  berry  resembles  somewhat  that  of 
the  common  red  raspberry  but  its  mixed  or  composite 
flavor  is  more  like  that  of  the  early  running  blackberry 
01  dewberry.  It  is  rather  large  in  size  and  improves  with 
its  usual  careful  cultivation.  Loganberries,  boysenberries, 
youngberries,  because  of  their  tendency  to  produce  the 


196 


WINES  of  the  WORLD 


trailing  canes,  are  often  classed  in  the  same  category  as 
dewberries. 

The  acids  of  loganberry  are  mainly  citric,  and,  accord¬ 
ing  to  some  authors,  also  contain  a  small  amount  of 
L-lactic.  They  are  said  to  contain  0.36  mg.  of  vitamin  C  per 
gram  of  fresh  material.  Jacobs,  ( Chemistry  and  Tech¬ 
nology  of  Food  and  Food  Products ,  Volume  I),  gives  the 
composition  of  whole  loganberry  as  82.  9  per  cent  water, 
1  per  cent  protein,  0.6  per  cent  fat,  0.52  per  cent  ash,  15 
per  cent  total  carbohydrate,  1.4  per  cent  fiber,  6  per  cent 
sugar,  and  2.18  per  cent  acid  as  citric.  In  Volume  II  of 
the  same  work,  Jacobs  lists  the  composition  of  the  logan¬ 
berry  juice  as  follows:  88.9  per  cent  water,  0.6  per  cent 
protein,  no  fat,  0.4  per  cent  ash,  6.5  per  cent  sugar,  and 
1.89  per  cent  acids  as  citric.  Winton,  in  Composition  of 
Foods ,  gives  the  analysis  of  the  juice  to  contain  about  10 
to  14  per  cent  solids,  0.4  to  0.8  per  cent  protein,  acids  1.5 
to  2.2  per  cent  mostly  citric,  invert  sugar  8  to  9  per  cent, 
ash  0.4  to  0.5  per  cent.  Whole  berries  were  analyzed  by 
the  author  in  1942,  showing  16  per  cent  solids,  0.5  per  cent 
ash,  2  per  cent  citric  acid.  Ten  samples  of  juice  pressed  by 
the  author  from  as  many  barrels  of  frozen  loganberries 
from  Washington  state  gave  9  to  12.5  per  cent  solids,  0.4 
to  0.6  per  cent  ash,  total  acids  as  citric  1.9  to  2.7  per  cent, 
tannin  0.250  to  0.400  per  cent,  color  of  the  filtered  juice 


in  Ys  inch  cell  of  the  Lovibond  tintometer  averaged  48 
Red  (N.  T.  200)  and  8  Brown  (Series  52  brewer’s  scale). 
Wine  was  made  from  the  composite  juice  of  the  ten 
barrels  of  loganberries  with  seeds  and  pulp  fermented  with 
its  juice.  The  juice  was  corrected  with  dry  sugar  to  enable 
the  juice  to  ferment  to  13  per  cent  by  volume  of  alcohol; 
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the  juice  was  also  ameliorated  3  5  per  cent  with  sugar  water 
(21  Balling) .  The  finished  sweetened  loganberry  wine  con¬ 
tained  12.5  per  cent  alcohol  by  volume,  0.28  per  cent  ash, 
1.12  per  cent  total  acids  as  citric,  color  in  %  inch  cell  was 
20  Red  and  0.5  Brown.  A  recent  analysis  of  loganberry 
wine  is  shown  in  Table  3. 

Loganberry  juice  contains  about  twice  as  much  acid 
as  blackberry  juice  and  generally  more  color.  Some  wine¬ 
makers  have  been  known  to  use  loganberry  wine  or  juice 
to  build  up  substandard  blackberry  wine,  however,  logan¬ 
berry  juice  has  far  less  depth  of  color  than  elderberry  juice 
and  the  latter  is  more  often  used  to  produce  or  supply 
color.  This  building  up  of  color  by  addition  of  other  fruit 
material  is  deemed  taxable  rectification. 

The  chromatic  adsorption  causes  the  powder  mixture 
to  have  (under  ultra  violet  light)  a  blue  color  with  all 
berry  wines,  currants,  pomegranate,  strawberry,  or  red 
rhubarb;  beet  causes  the  powder  to  have  a  yellow  color 
with  all  grape  wines,  apple,  peach,  pear,  cherry,  raisins, 
prunes,  gooseberry,  beet  juice,  papaya  and  white  or 

German  rhubarb;  a  pale  white  color  with  figs  and  citrus 
wines. 


WINE  FROM  DRIED  FRUITS 


In  the  absence  of  information  in  regard  to  the  original 
moisture  in  the  dried  fruit  about  to  be  made  into  wine 
one  part  of  dried  fruit  may  be  diluted  with  three  parts  by 
weight  of  water.  (For  instance,  1,000  pounds  of  dried 
truit  may  be  diluted  with  3,000  pounds  of  water.)  If  the 
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dried  fruit  has  a  natural  deficiency  of  sugar,  enough  dry 
sugar  may  be  added  to  produce  in  the  completely  fer¬ 
mented  mixture  not  over  13  per  cent  alcohol  by  volume. 

If  the  natural  acids  are  high  enough,  the  must  or  wine 
may  be  ameliorated  3  5  per  cent  or  less,  depending  on  the 
natural  acid  content  (Total  acids  minus  the  volatile 
acids) .  The  peach,  apricot,  and  prune  wine  are  calculated 
to  citric  acid,  and  pear  and  apple  to  malic  acid. 

This  wine  may  be  sweetened  with  not  over  1 1  per  cent 
by  weight  of  sugar.  This  finished  wine  may  be  called 
dried  peach,  dried  apricot,  dried  prune,  dried  apple,  or 
dried  pear  wine. 

This  dried  fruit  wine  is  different  from  the  natural 
fruit  wines  in  that  it  cannot  be  distilled  into  standard 
brandy,  because  sugar  has  been  added,  and  it  cannot  be 
fortified.  A  formula  must  always  be  furnished,  for  ap¬ 
proval,  before  this  kind  of  wine  may  be  made. 

It  is  difficult  for  a  winemaker  to  know  how  much  acid 
exists  in  his  mixture  of  dried  fruit  and  water  until  the  fruit 
becomes  thoroughly  diffused  throughout  the  water,  which 
will  be  at  the  end  of  the  first  fermentation,  at  which  time 
the  acid  content  will  be  fairly  uniform  throughout.  The 
total  amount  of  titration  of  the  wine  minus  the  titration 
of  the  volatile  acids  present  will  be  the  titration  due  to 
natural  acids.  This  titration  is  multiplied  by  0.007  factor 
for  citric  acid  and  by  0.0067  for  malic  acid,  and  0.0075 

for  tartaric  acid. 
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RAISIN  WINE  AND  RAISINS 


Practically  all  United  States  raisins  are  produced  in 
California,  where  the  grapes  used  for  them  are  grown  prin¬ 
cipally  in  the  San  Joaquin  Valley  and  to  a  lesser  extent  in 
the  warmer  portion  of  Sacramento  Valley.  The  city 
capital  of  the  raisin  industry  is  still  Fresno,  California. 
The  tonnage  of  grapes  converted  into  raisins  varies 
inversely  with  the  tonnage  of  Muscat  and  Sultanina 
(Thompson  Seedless)  sold  to  be  eaten  fresh  and  to  be 
made  into  wine.  WBen  the  demand  for  juice  and  eat- 
*ng  £raPes  is  largest  and  there  is  no  railroad  car  shortage, 
the  tonnage  converted  into  raisins  is  the  smallest. 

Besides  the  two  types  of  raisin  mentioned  in  the  fore¬ 
going  paragraph,  there  are  important  quantities  of  seed- 
less  Sultana  raisins  produced,  with  lesser  quantities  of  Zin- 
fandel  and  Alicanti  raisins  (Red),  the  last  named  used 
principally  for  producing  red  raisin  wine  in  the  middle 
and  eastern  United  States.  The  Black  Corinth  or  Zante 
currant  grape  is  also  made  into  raisin  currants.  There  are 

some  California-produced  Malaga  raisins  also  used  in  the 
cast,  principally  for  winemaking. 

Well  over  half  the  world's  raisin  supply  and  about  80 
Per  cent  of  the  raisins  of  California  are  Thompson  Seedless 
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(Sultanina) .  This  grape  originated  in  Asia  Minor  and  was 
first  grown  in  California  by  William  Thompson  near 
Yuba  City.  It  is  called  Oval  Kishmish  in  the  eastern 
Mediterranean  regions,  Sultana  in  Australia  and  South 
Africa.  In  California  about  one-third  of  the  total  grape 
acreage  is  Thompson  Seedless.  Besides  being  the  principal 
raisin  variety  it  is  the  leading  table  grape.  From  it  are  also 
made  large  quantities  of  white  wines  and  much  distilling 
material  to  furnish  alcohol  (brandy)  for  fortifying  other 
sweet  wines  (dessert  wines) .  The  clusters  are  large,  heavily 
shouldered,  long,  cylindrical,  and  well  filled.  The  berries 
are  uniform,  medium-sized,  ellipsoidal  elongated,  greenish 
white  to  light  golden,  always  seedless,  firm  and  tender  in 
texture,  neutral  in  flavor,  very  sweet  when  fully  ripened, 
and  moderately  tender-skinned.  The  grapes  dry  easily  into 
raisins  of  soft  texture  and  excellent  quality.  Because  of 
for  general  food  purposes.  Yields  of  20  tons  per  acre  are 

not  unusual. 

The  Muscat  of  Alexandria  is  a  very  old  variety  of 
North  African  origin,  from  which  are  made  the  raisins  of 
Spain:  the  "cluster  Malagas”  and  the  "stemmed  Valencias” 
or  "Muscatels.”  About  1 5  per  cent  of  the  California  pro¬ 
duction  is  Muscat,  and  it  is  also  an  important  raisin  variety 
in  Australia.  It  was  the  first  kind  of  grape  to  be  made  into 
raisins  in  this  country.  Its  juice  Balling  is  about  21  up 
to  28.  The  clusters  of  fresh  grapes  are  medium-sized, 
shouldered,  conical  and  loose.  The  berries  are  large 
obovoid,  dull  green,  normally  seeded,  pulpy  and  strong  y 
aromatic  (Muscat)  flavored.  The  grapes  dry  easily  into 
large  raisins  of  soft  texture  and  excellent  quality.  1  e 
Muscat  of  Alexandria  is  adapted  only  to  hot  regions.  It 
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thrives  in  most  of  the  grape-growing  areas  of  the  San 
Joaquin  Valley,  the  warm  parts  of  the  Sacramento  Valley 
and  the  warm  valleys  of  the  South  Coast  region. 

For  over  500  years  black  Corinth  raisins  have  been 
made  in  Greece,  where  the  variety  probably  originated  and 
where  most  of  the  world’s  supply  of  these  raisins  (in 
normal  times)  is  still  produced.  The  berries  are  very  small, 
spherical  to  oblate,  dark  reddish-black,  mostly  seedless 
with  an  occasional  seeded  berry  of  medium  size,  very  juicy, 
neutral  in  flavor,  and  very  thin  and  tender-skinned.  They 
dry  easily  into  very  small  raisins  of  soft  texture,  pleasing 
tart  taste,  and  superb  quality.  (These  become  the  Zante 
currants  of  commerce.) 

The  seedless  Sultana  (round  seedless,  round  Kishmish) 
resembles  the  Thompson  Seedless  but  differs  in  having 
smaller,  spherical  or  oblate  berries,  a  few  of  which  contain 
partly  hardened  seeds.  It  has  been  largely  displaced  by 
Thompson  Seedless. 

The  ordinary  procedure  in  curing  raisins  is  to  cut  the 
grape  clusters  from  the  vine  and  place  them  on  wooden 
or  paper  trays  or  racks  in  the  vineyard.  The  bunches  are 
turned  at  intervals  during  this  exposure  to  the  direct  rays 
of  the  sun.  When  they  have  lost  about  two-thirds  of  their 
moisture,  determined  usually  by  the  feel,  the  wooden  trays 
are  stacked  in  the  vineyard  and  the  paper  trays  rolled  to 
inclose  their  loads.  The  fruit  is  left  in  this  state  until  it  is 
practically  dry,  which  may  take  several  weeks.  The  con¬ 
tents  of  the  trays  are  then  dumped  into  sweat  boxes  for 
curing  and  equalization  of  moisture.  The  fruit  is  usually 
e  ivered  to  the  packing  plants  in  the  sweat  boxes,  in 
which  it  may  be  stored  until  packed. 


202 


WINES  of  the  WORLD 


Another  process  which  is  employed  for  curing  raisins, 
is  the  following:  Grapes  are  dried  in  the  shade  after  im¬ 
mersion  for  about  three  seconds  in  a  boiling  solution 
formed  of  sodium  hydroxide,  olive  oil,  and  water.  This 
preliminary  treatment  facilitates  drying  with  a  uniform 
color.  The  treating  solution  is  formed  by  boiling  a  mix¬ 
ture  of  sodium  hydroxide  (eight  pounds) ,  olive  oil  (one 
gallon),  and  water  (three  gallons),  diluting  with  water 
to  make  five  gallons,  boiling  this  diluted  emulsion  to  a 
thick  jelly  and  adding  one  quart  of  this  product  together 
with  four  pounds  of  sodium  hydroxide  to  100  gallons  of 
water.  The  alkali  dipping  tends  to  lighten  the  color,  and 
such  raisins  are  called  "soda  bleached  raisins. 

Raisin  od  is  applied  to  seeded  Muscat  raisins  by  spray¬ 
ing,  and  forms  a  coating  which  keeps  the  raisin  from 
forming  a  hard  brick  when  packed. 

Because  of  early  rains  and  foggy  weather,  the  raisin¬ 
drying  season  is  shorter  in  the  north  part  of  the  raisin  dis¬ 
trict  than  farther  south.  In  the  northern  section  the 
grapes  may  be  dipped  into  hot  soda  or  lye  solution  before 
being  placed  on  trays.  This  treatment  removes  the  waxy 
bloom  and  may  even  check  (slightly  crack)  the  skin,  thus 
hastening  drying.  Fruit  thus  treated  is  called  "soda- 

dipped.”  . 

That  the  raisin  is  a  very  important  item  agriculturally 

and  commercially  may  be  judged  from  statistics.  In  the 
year  1943,  out  of  a  total  of  493,000  acres  planted  to  all 
"rapes  in  California,  247,000  acres  were  devoted  to  raisin 
grapes,  which  included  Thompson  Seedless,  Muscat,  Su - 
tana  and  Zante  Currant.  The  raisin  grape  crop  amounted 
in  weight  to  1,276  short  tons  (short  ton  2,000  poun  s)  in 
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the  season  of  1942.  The  entire  1948  raisin  production  was 
223,000  tons  from  900,000  fresh  tons;  and  in  1947,  306,- 
000  tons  of  raisins  were  produced  from  1.2  million  fresh 
tons. 

During  the  year  1932,  raisins  reached  their  lowest  price 
on  record,  $39.00  per  ton,  which  was  about  two  cents  per 
pound.  In  1942,  the  raisin  crop  of  California  was  esti¬ 
mated  to  be  worth  $28,500,000.  In  this  same  year,  raisins 
reached  their  highest  price  in  20  years,  $112.00  per  ton, 
approximately  5.6  cents  per  pound.  California  has  led 
the  world  in  the  production  of  raisins  over  a  period  of 
the  past  20  years. 

As  may  be  expected,  raisins,  like  other  dried  fruit, 
differ  slightly  in  quality  from  season  to  season,  owing  to 
climatic  factors,  differences  in  soil  and  in  methods  of 
handling  the  crop. 

Thompson  Seedless  raisins  are  usually  classed  com¬ 
mercially  in  one  of  four  grades:  Extra  Standard,  Standard, 
Substandard,  and  Inferior. 


AVERAGE  COMPOSITION  OF  RAISINS 


Total 

Grade  Samples  Solids 

Thompson  Seedless  Number  Percent 

Variety 

Extra  Standard  J  88.16 

Standard  13  89.94 

Substandard  9  91.12 

Inferior  g  90.25 


(')  Moisture-free  basis. 

(*)  Determined  on  29  samples. 
(  )  Determined  on  1 6  samples. 


Insoluble 

Total 

Solids1 

Sugar1 

Acidity1 

Percent 

Percent 

Percent 

5.96 

86.68 

2.24 

6.71 

84.06 

2.5  32 

8.34 

80.43 

3.63s 

8.22 

80.69 

2.76 

The  sugar  in  all  raisins  is  practically  all  grape  sugar,  which 
was  greater  in  seedless  than  in  seeded  raisins,  but  the  water 
content  was  greater  in  the  seeded  raisins.  Sucrose  was 
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never  found  present  in  quantity.  Over  one-half  of  the 
ash  is  potassium  salts.  Approximately  one-tenth  of  the 
ash  is  phosphates,  about  one-tenth  is  calcium  oxide  and 
the  remainder  of  the  elements  consists  of  sodium,  mag¬ 
nesium,  and  iron  with  some  sulfur. 

By  far  the  greatest  tonnage  of  grapes  dried  into 
raisins  is  of  the  Thompson  variety  and  these,  for  the  most 
part,  are  dried  in  the  sun  and  are  known  as  Natural 
Thompsons.  Also  generally  dried  in  the  sun  are  Sultanas, 
Muscats  and  Zante  Currants.  A  portion  of  the  Thompsons 
is  oven  dehydrated.  These  are  known  as  Golden  Bleached. 
They  are  treated  with  sulfur.  In  addition,  there  is  a  prod¬ 
uct  known  as  Sulfur  Bleached,  which  is  treated  with  sul¬ 
fur  but  sun-dried.  Then  there  is  a  product  made  by  dry¬ 
ing  wine  grapes,  known  as  Dried  Grapes. 

In  1942  the  quantity  of  raisins  and  dried  grapes  pro¬ 
duced  in  California  was  as  follows: 


Natural  Thompsons 

Dried  Tons 
179,180 

Natural  Sultanas 

7,456 

Muscats 

39,487 

Golden  Bleached 

20,594 

Other  Bleached 

2,465 

Total  Standard  Varieties 

249,182 

Others  including  Dried  Grapes 

2,246 

Currants 

3,834 

Raisins — Grand  Total  25  5,262 

The  dehydrators  used  in  California  arc  tunnel  types  in 
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which  the  moisture  is  evaporated  out  of  the  grapes  by 
heated  air. 

The  "naturals”  or  ordinary  sun-dried  raisins,  are  not 
dipped,  sulfured,  or  treated  in  any  way  and  constitute  by 
far  the  bulk  of  the  raisins  produced. 

Very  few  changes  in  principles  or  procedures  have  taken 
place  during  the  past  50  years  in  the  production  of  raisins. 
There  is  little  doubt,  however,  that  production  is  more  sys¬ 
tematic  and  that  improvements  in  operation,  machinery, 
labor-saving,  and  sanitary  devices  have  been  made  since 
then. 

The  raisin  season  in  California  usually  begins  as  early 
as  the  first  of  August  and  may  extend  to  the  first  weeks 
of  November. 

The  soil  is  leveled  off  between  the  rows  of  grape  vines, 
which  seem  invariably  to  run  east  and  west.  The  grape 
bunches  are  placed  tightly  on  trays  during  drying  and  the 
latter  are  usually  tilted  slightly  towards  the  south.  Here 
they  are  allowed  to  remain  from  three  to  five  days.  They 
are  then  turned  in  such  a  way  that  the  bottom  grapes  now 
become  the  top  grapes;  usually  an  empty  tray  is  placed 
over  the  top  of  a  full  one  and  both  are  inverted  so  that 
the  bottom  of  the  mass  of  grapes  is  now  the  top.  Occasion¬ 
ally  the  ends  of  the  trays  are  reversed,  and  after  eight  to 
twelve  days  in  these  positions  the  grapes  on  top  will  have 
s  rivelled  or  furrowed.  When  about  65  per  cent  of  the 
moisture  is  lost  from  the  grapes,  the  trays  are  gathered  in 
stacks  out  of  the  direct  rays  of  the  sun  but  still  in  the 
ineyar  ,  or  about  two  or  three  weeks  for  curing.  When 
e  Juice  cannot  be  pressed  out  of  the  raisin  by  the  fingers 
the  raisins  are  said  to  be  cured.  They  will  have  an  average 
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of  16  per  cent  moisture.  They  are  now  given  a  thorough 
sifting  or  shaking  in  order  to  eliminate  any  sand  or  other 
extraneous  matter,  and  are  sometimes  washed.  The  raisins 
are  then  placed  in  sweat  boxes,  each  holding  about  200  or 
300  pounds  of  raisins.  Sweating  is  simply  an  equalization 
of  the  moisture  content,  the  drier  raisins  become  more 
moist  and  the  moister  ones  become  drier.  The  sweating 


process  requires  10  to  15  days.  They  are  now  ready  to 
pack.  Generally  speaking,  one  ton  of  grapes  will  make 
about  140  gallons  of  wine  or  500  pounds  of  raisins. 

Natural  raisins  are  cheaper  and  are  more  suitable  for 
fermenting.  They  are  virtually  the  only  ones  used  for 

winemaking.  ... 

No  matter  how  the  grape  is  dried  for  winemaking 

purposes,  it  is  officially  considered  a  raisin.  Actually  they 
have  approximately  the  same  composition.  Even  the 
moisture  content,  which  is  likely  to  be  the  widest  variable, 
has  been  found  to  be  approximately  the  same  in  all  classes 
of  raisins  with  the  lower  moisture  content  being  in  oven- 

dehydrated  grapes.  .  ,  ( 

The  drying  of  grapes  is  natural  and  the  simplest  o 

processes.  It  is  no  wonder,  then,  that  it  is  recorded  from 

the  very  earliest  times.  The  first  settlers  in  America  found 

American  Indians  drying  native  grapes  against  tie  win 

ter’s  need  for  food.  i 

Raisins  are  very  old  in  international  trade  and  luv 

been  marketed  in  all  parts  of  the  world.  In  normal  t,m 
Europe  consumes  most  of  the  world’s  production.  The 
United  States,  Turkey,  Australia  and  Greece  p 
about  90  per  cent  of  the  world  s  raisins.  By  time  co 
parison,  the  United  States  and  Australian  raisin  industries 
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are  young;  the  other  raisin-producing  countries,  especially 
Greece,  Spain,  Turkey,  and  Iran,  are  several  centuries  old 
in  the  commercial  production  and  traffic  of  raisins  and 
currants. 

Greece,  once  the  traditional  leader  in  the  international 
currant  trade,  is  believed  to  have  been  the  first  commercial 
producer  of  raisins  and  currants.  It  is  certain  she  was  the 
sole  producer  of  currants  for  many  years  from  the  grapes 
grown  in  her  southern  area  and  on  her  islands,  particularly 
the  Island  of  Zante,  which  gave  its  name  to  the  black 
Zante  currant  which  is  the  source  of  much  the  larger 
portion  of  currants  of  Greece  and  other  countries  as  well. 
Some  of  the  currants  in  Greece  are  dried  in  the  sun  and 
some  are  shade-dried.  The  latter  are  said  to  be  of  better 
quality  and  appearance. 


Turkey  held  a  similar  position  to  Greece  in  producing 
and  shipping  raisins  up  to  about  50  years  ago.  Most  of 
the  Turkish  raisins  for  export  trade  was  produced  in  the 
area  around  Smyrna.  The  principal  raisin  product  of 
Turkey  is  the  seedless,  called  in  international  trade  "Sul¬ 
tanas,”  but  what  is  known  in  the  California  raisin  trade 
as  "Seedless”  or  "Thompson”  or  "Thompson  Seedless”  or 
Sultanma.”  They  are  naturally  lighter  in  color  in  Turkey 
but  before  being  sun-dried  they  are  dipped  in  a  weak  lye 
solution  with  an  oil  emulsion  which  adds  very  much  to 
their  attractive  appearance. 


The  raisin  industry  in  Australia  is  comparatively  new 
ut  its  growth  has  been  rapid  in  the  production  of  botl- 
taisms  and  currants.  Because  of  the  preferential  tariff  i, 
njoys  as  a  British  dominion  it  furnishes  in  normal  time 
out  one-eig  hth  of  the  world’s  exports  of  raisins.  The 
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production  of  raisins  and  currants  is  concentrated  in  the 
irrigated  valley  of  the  Murray  River  in  southeastern 
Australia.  Of  the  Australian  raisins,  five-sixths  are  (Sul¬ 
tanas)  Thompson  Seedless  and  one-sixth  are  Muscat 
(there  called  Lexias).  Both  types  are  dipped  in  hot  lye 
solution  before  drying.  Practically  none  of  their  com¬ 
mercial  raisins  are  sun-dried.  The  grapes  are  spread  in  racks 
after  dipping  and  artificially  dried  by  air  currents. 

A  great  deal  of  wine  has  always  been  made  from  raisins. 
It  was,  however,  in  the  middle  west  that  a  winemaker 
was  said  to  have  produced  all  the  ordinary  varieties  of 
commercial  red  and  white,  dry  and  dessert  wines  from 
one  variety  of  raisins.  Wfiile  it  is  not  expected  that  the 
raisin  is  nearly  as  versatile  as  that,  a  little  experimenting 
will  disclose  that  it  has  surprising  potentialities  for  wine¬ 
making.  A  great  deal  can  be  said  in  favor  of  its  use  for 

that  purpose. 

Commercial  raisins,  as  ordinarily  packed,  are  general  y 
clean  and  sound  and  are  more  likely  to  be  free  from  decay 
and  putrefaction  than  the  commercial  fresh  fruit. 

Raisins  are  generally  accepted  as  representing  2  5  per 
cent  of  the  weight  of  the  original  grapes.  Therefore,  an 
amount  of  water  weighing  three  times  as  much  as  the 
raisins  may  be  added,  if  a  standard  raisin  wine  is  to 

bC  The'simplest  procedure  and  guide  is  to  ferment  the 
raisin  in  the  ratio  of  one  pound  of  raisins  to  three  pounds 
of  water.  Using  this  ratio— the  a  coho  wi  va^ 

9.6  per  cent  alcohol  by  volume  m  the  case  of  the  Al.ca 
raisin,  showing  the  lowest  yield  to  11.66  £ 

case  of  the  Sultana,  showing  the  highest  yield,  us  g 
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one  to  three  (to  make  four)  ratio.  The  Zante  currant 
raisin  is  a  close  second,  yielding  11.16  per  cent  alcohol  by 
volume. 

Fermentation  with  raisins  is  clean,  quick,  and  the  sugar 
completely  disappears,  showing  no  amount  of  sugar  after 
fermenting  dry.  There  is  no  grinding  or  crushing  neces¬ 
sary;  as  fast  as  the  sugar  is  leached  out  of  the  cellular 
structure  of  the  raisin  the  yeast  cells  take  swift  and  com¬ 
plete  control,  converting  it  into  carbon  dioxide,  alco¬ 
hol,  and  some  by-products  which  will  be  discussed  in 
greater  detail  later.  Contrary  to  the  general  opinion, 
raisin  wine  need  not  have  the  "raisin”  taste  or  character, 
with  the  exception  of  that  made  from  the  Muscat  raisin, 
which,  of  course,  imparts  to  wine  some  of  the  aromatic 
Muscat  flavor.  But  even  in  this  case  the  flavor  is  not  as 
pronounced  as  when  fresh  Muscat  grapes  are  used  for  wine. 

It  is  not  believed  that  as  much  as  13  per  cent  alcohol 
by  volume  can  be  obtained  by  the  one  to  three  ratio  with 
any  ordinary  commercial  raisin.  As  a  rule  there  is  enough 
natural  acid  present  to  permit  the  conscientious  wine¬ 
maker  to  add  enough  sugar  and  water  solution  that  will 
contain  sufficient  sugar  so  that  at  the  end  of  complete 
fermentation  the  finished  raisin  wine  will  have  not  over 
1 3  per  cent  by  volume.  Afterwards,  of  course,  he  is  per¬ 
mitted  to  sweeten  his  product  using  not  over  1 1  per  cent 
by  weight  of  dry  sugar,  provided  he  does  not  increase  the 
total  sugar  to  over  1 5  per  cent  by  weight.  It  is  inadvisable 
to  practice  amelioration  beyond  that  allowed  by  the  regu¬ 
lations  (as  with  formula  wines) ,  if  a  good  product  is 
esired,  because  the  raisin  wine  does  not  secrete  the  same 
amount  of  flavor  as  the  fresh  grapes  from  which  it  is 
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derived.  Grapes  that  raisins  are  usually  made  from  are 
ordinarily  quite  neutral  in  character.  However,  one  may 
be  surprised  to  know  that  some  excellent  wines,  of  all 
types,  can  be  and  have  been  made  from  raisins.  No  start¬ 
ing  material  in  the  winery  is  so  easily  and  satisfactorily 
handled  for  the  production  of  wine,  distilling  material 
and  in  the  working  up  of  by-products,  such  as  tannic  acid 
and  tartrates.  The  final  worked-over  pulp  still  is  high  in 
potassium  salts  (potash)  and  should  be  returned  to  the 
land  as  fertilizer. 


After  fermentation,  the  raisin  wines  are  entirely  satis¬ 
factory  to  handle.  They  settle  quickly,  filter  brilliantly, 
and  with  moderate  care  rarely  get  “sick  or  cloudy.  There 
seems  to  be  no  cellar  treatment  necessary  except  medium 
refrigeration  during  the  period  before  racking  off.  It  is 
doubtful  whether  any  one  except  an  expert  could  tell  that 
the  source  of  a  well  made  wine  was  raisins,  in  the  case  of 

the  use  of  any  raisin  except  the  Muscat. 

Wine  made  from  raisins  must  be  labeled  “Raisin 
Wine,”  under  Federal  regulations.  The  wine  may  not  be 
labeled  as  "grape  wine”  or  under  a  standard  type  of  grape 
wine  designation  such  as  claret,  sauterne,  etc.  Upon 
removal  from  the  bonded  winery  for  consumption  or  sale, 
raisin  wine  is  subject  to  the  same  rate  of  tax  as  wine  made 

from  fresh  grapes  and  other  fruits. 

In  the  manufacture  of  raisin  wine,  approximately 
three  parts  by  weight  of  water  to  each  part  by  weight  ot 
raisin  are  required  to  correct  the  natura  moisture  de¬ 
ficiency  in  the  raisins.  The  product  may  then  be  amelio¬ 
rated  before,  during,  or  after  fermentation  with  sugar  o. 
sugar-water  solution  that  does  not  increase  the  volume 
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the  resulting  product  more  than  3  5  per  cent  and  which 
does  not  generate  more  than  13  per  cent  alcohol  after  com¬ 
plete  fermentation,  and  which  does  not  reduce  the  natuial 
acid  content  to  less  than  five  parts  per  thousand  or  increase 
the  unfermented  residual  sugar  content  to  more  than  1 5 
per  cent  of  the  weight  of  the  wine. 

If  the  restored  raisins  are  deficient  in  sugar,  dry  sugar 
may  be  added  for  the  development  of  alcohol  and  for 
sweetening,  provided  the  wine  at  no  time  contains  more 
than  13  per  cent  of  alcohol  by  volume  and  the  unfer¬ 
mented  residual  sugar  in  the  finished  wine  does  not  exceed 
15  per  cent  by  weight.  A  sugar-water  solution  may  be 
added  to  the  restored  raisins  regardless  of  whether  dry 
sugar  was  added  if  the  natural  acid  content  thereof  is  in 
excess  of  five  parts  per  thousand,  but  the  amounts  of  sugar 
and  water  in  the  solution  must  be  so  limited  that  ( 1 )  not 
more  than  13  per  cent  alcohol  is  developed  by  fermenta¬ 
tion  ;(2)  the  acid  content  is  not  reduced  below  five  parts 
per  thousand;  and  (3)  the  volume  of  the  sugar- water 
solution  does  not  in  any  event  exceed  3  5  per  cent  of  the 
volume  of  the  resultant  product.  After  addition  of  a 
sugar-water  solution,  dry  sugar  may  be  added  for  sweeten¬ 
ing  purposes,  provided  that  unfermented  residual  sugar  in 
the  finished  product  does  not  exceed  1  5  per  cent  by  weight. 

The  amelioration  of  raisin  wine  is  a  very  important 
step  in  winemaking,  and  in  order  that  it  be  clearly  under¬ 
stood  the  following  specific  illustration  is  presented. 

Raisin  wine  produced  by  the  simple  addition  of  three 
parts  by  weight  of  water  to  one  part  by  weight  of  raisins 
(to  make  a  total  of  four  parts)  when  fermented,  pro¬ 
duced  alcohol  from  9.6  per  cent  by  volume  in  the  case  of 
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Alicanti  raisins,  to  11.66  per  cent  by  volume  in  the  case  of 
Sultana.  The  natural  acid  content  before  sweetening  or 
any  other  dilution  was  0.73  grams  per  100  ml.  of  acids  (as 
tartaric)  in  the  case  of  Zinfandel  raisins  after  its  com¬ 
plete  fermentation,  and  0.56  grams  per  100  ml.  in  the  case 
of  the  ungraded  Muscat  raisin  after  its  complete  fermenta¬ 
tion.  The  other  types  of  raisins  falling  between  these 
ranges  are  seen  in  analyses,  Tables  4  and  5. 

The  Zinfandel  raisin  wine  or  mash  could  be  amelio¬ 
rated  as  follows:  To  every  1,000  gallons  of  wine  there 
could  be  added  460  gallons  of  sugar-water.  The  ungraded 
Muscat  raisin,  mash  or  wine,  could  be  ameliorated  as  fol¬ 
lows:  to  every  1,000  gallons  of  wine  there  could  be  added 
120  gallons  of  sugar-water. 

As  can  be  seen,  there  is  no  commercial  raisin  so  far 
examined  that  is  eligible  to  be  ameliorated  the  full  3  5  per 
cent  except  to  produce  a  formula  wine  which  must  be 
labeled  as  to  kind. 

Raisin  wine  may  not  be  fortified  with  tax-free  brandy 
or  other  spirits  on  bonded  winery  premises.  The  wine  may 
be  fortified  only  at  a  rectifying  plant  after  it  has  been 
taxpaid  and  removed  from  the  winery.  When  so  foitified, 
the  brandy  or  other  spirits  used  must  be  fully  taxpaid  at 
the  distilled  spirits  rate,  and  the  rectifying  tax  of  30  cents 
a  proof  gallon  must  be  paid  upon  the  rectified  product. 
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APPLE  WINE  AND  APPLE  JUICE 


Probably  more  has  been  written  in  the  United  States 
concerning  apples  than  any  other  class  of  fruit.  This  is 
not  surprising,  because,  generally  speaking,  the  apple  is 
the  most  abundant,  most  widely  distributed,  and  most  all- 
around  useful  of  American  fruits. 

The  apple  also  is  probably  the  most  over-produced 
fruit.  The  usual  surplus  of  apples  in  the  United  States  is 
estimated  at  about  200,000,000  bushels;  and  about  5,000,- 
000  bushels  are  unharvested.  Efforts  are  constantly  being 
made  to  utilize  the  apple  crop  to  better  advantage.  About 
7,000  varieties  of  apples  are  actually  listed,  but  less  than 
30  varieties  are  common  in  the  United  States.  The  four 
principal  apples  of  the  Pacific  Northwest  are  the  Jona¬ 
than,  Winesap,  Delicious,  and  Newton. 

Browne  (Structure  and  Composition  of  Foods,  1920, 

Win  ton) ,  found  the  composition  of  25  varieties  of  apples 
(whole)  to  average: 

Moisture,  83.57  per  cent;  total  solids,  16.43  per  cent; 

acids  (as malic),  0.61  per  cent;  total  sugar,  11.91  per  cent; 

invert  sugar,  7.91  per  cent;  sucrose,  3.99  per  cent;  ash, 
0.27  per  cent. 

The  average  analysis  of  the  juice  of  23  varieties  of 
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German-grown  apples  Kulisch,  ( Landw .  Jahrb,  21,  427; 
1892)  was: 

Specific  gravity,  1.0594;  total  solids,  14.83;  acids  (; 
malic),  0.61;  total  sugar,  11.92;  invert  sugar,  8.71; 
crose,  3.21;  non-sugar  solids,  2.91. 

Browne  showed  by  comparing  apples  in  four  stages  of 
ripening  (very  green,  green,  ripe,  and  overripe),  that  the 
moisture,  solids,  and  ash  content  remained  about  the  same, 
but  acids  and  starch  gradually  decreased  while  the  total 
invert  sugar  gradually  increased.  Between  the  ripe  and 
unripe  stage,  invert  sugar  continued  to  increase,  but 
sucrose  and  total  sugar  decreased  to  a  small  extent.  Dur¬ 
ing  early  growth  of  apples  there  is  a  marked  increase  in  in¬ 
vert  sugar,  sucrose,  starch,  and  total  solids,  but  a  decrease 
in  acids.  These  tendencies  continued  during  later  growth 
and  ripening,  except  that  starch  gradually  diminished,  the 
loss  being  manifest  in  the  corresponding  increase  in  sucrose 
so  that  the  sum  of  the  starch  and  sucrose  remained  nearly 
unchanged  through  a  considerable  period.  Later,  investi¬ 
gators  employed  the  refractometer  to  measure  the  carbo¬ 
hydrate  changes  and  electrical  conductivity  as  a  measure 
of  the  potassium  content.  It  is  generally  agreed  by  most 
investigators  that  environment  may  exert  a  greater  influ¬ 
ence  on  composition  of  apples  than  variety.  It  was  found 
by  early  investigators  that  levulose  was  the  principal  sugar 
in  apples,  and  together  with  dextrose  was  about  three  times 
that  of  its  sucrose  content.  Dextrose  is  usually  the  next 
important  sugar  in  quantity,  but  not  always.  Thts  was  con- 
firmed  by  the  investigations  conducted  ^y  m  1 
the  author  of  this  book  had  the  honor  to  collabora  . 

{bid.  Eng.  Chem.  9,  587;  1917). 
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Sando  (/.  Agr.  Research  28,  1243;  1924)  showed  the 
yellow  color  of  the  McIntosh  apple  to  consist  of  quercetin 
( tetrahydroxyflavonol  C15H10O7.2H2O) .  Power  and 
Chesnut  identified  as  the  chief  odorous  constituents  of 
apples  the  amyl  esters  of  formic,  acetic,  and  caproic  acids, 
and  notable  amounts  of  acetaldehyde,  the  latter  formed 
by  vital  processes  and  exhaled  to  some  extent  at  maturity. 
Minute  quantities  of  methyl  and  ethyl  alcohol  and  a  small 
amount  of  furfural  occur  in  the  distillate  from  apples'  but 
the  furfural  is  doubtless  formed  during  distillation. 

Studies  by  Overholser  and  Cruess  (Cal.  Exp.  St  a.  Tech. 
Paper  7,  1923)  indicate  that  peroxidase,  an  organic  per¬ 
oxide,  and  a  chromogen  tannin,  belonging  to  the  catechol 
group,  are  responsible  for  the  darkening  of  apple  tissue. 
This  color,  found  in  all  apple  juice  and  apple  wine,  has 
been  considered  at  times  as  caramel,  but  by  analysis  may 
e  separated  from  true  caramel  (burnt  sugar)  coloring, 
he  principal  ingredients  of  the  ash  are  potassium  (K) 
calculated  as  K20  (over  50  per  cent,  and  phosphates 
(about  9  per  cent  calculated  as  P„05).  About  0.3  per 

cent  is  generally  considered  a  fair  average  for  the  total  ash 
or  rresh  apples. 

The  apple  juice  or  sweet  cider  industry  is  one  of  the 
argest  members  of  the  fruit  juice  industry.  It  is  estimated 
hat  0  per  cent  of  the  apple  crop  is  used  commercially  in 

LellT  MteS  “  thC  Pr°dUCti0n  °f  ^  The  com- 

UP  to  91?  i6  r  ,S  CUSt0marily  Prized  by  heating 

the  cider  i  T'T  ^  Pr°CeSS)  °r  by  hold'"S 

,  in  cans  or  bottles  filled  and  sealed,  at  170°  F  for 

"  ..  pi« 
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sealed  bottles  in  cold  water,  slowly  heat  to  145  F.,  hold 

there  for  20  minutes,  and  cool. 

A  large  proportion  of  the  cider  pressed  is  not  preserved 

by  bottling  or  canning,  but  is  either  sold  in  bulk  for  con¬ 
sumption  in  the  fresh  state  or  is  fermented  into  hard  cider 
which  may  be  used  as  such  as  a  beverage  or  converted  into 
vinegar  or  distilled  for  brandy.  The  usual  fluid  products 
of  apples  are  apple  concentrate,  apple  juice,  sparkling 
sweet  cider,  dry  or  hard  cider,  carbonated  apple  cider, 

champagne-type  cider,  and  apple  wine. 

Concerning  the  components  of  apples,  malic  acid  is 
the  only  acid  generally  recognized  as  present  in  apple 
juice,  although  some  small  amounts  of  citric  acid  have 
been  reported.  Levulose  is  the  predominating  sugar  in 
apples,  but  dextrose,  and  sucrose  are  as  noted  above  also 
present.  By  pressing  the  whole  fruit  and  fermenting  the 
whole  juice  and  pulp,  the  wine  or  ju.ee  obtained  has  the 
full  nutritious  value  of  the  whole  fruit  with  a  natural 

color  and  flavor.  . 

While  it  is  claimed  that  the  odor  of  apples  is  due  to 

amyl  esters  of  formic,  acetic,  and  capro.c  acids,  the  e 

those  high  in  sugar,  .  .  . ,,  -weet  and  also 

.  frnm  sweet  app  es  is  usually  insipidly  sweet  ana 
made  from  sweet  app  maUc  acid  content  of 

lacks  aroma  and  charactc  0  10  per  cen» 

•ppk.  ><“  «r  .*  f  In  Lrf* 

in  certain  sweet  varieties  to  .  P  ,  0.5* 

tart  apples.  The  best  apple  cider  has  usually 
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per  cent  malic  acid  and  10  to  12  per  cent  sugar.  The  most 
common  low  acid-bearing  apple  is  the  Delicious  (0.21  per 
cent)  and  a  common  high  acid  apple  is  the  Jonathan 
(0.64  per  cent) . 

The  malic  acid  content  gradually  decreases  on  ripening 
and  in  soft  ripe  apples  is  usually  one-half  to  two-thirds 
that  of  green  apples.  Apples  grown  in  warm  sunny  sea¬ 
sons  are  as  a  rule  higher  in  sugar  and  acid  than  those  pro¬ 
duced  in  cool  cloudy  seasons.  While  the  analyses  shown 
by  the  experimental  work  here  are  a  good  average  of  what 
is  expected,  naturally  the  figures  will  fluctuate  because  of 
conditions  and  factors,  such  as  varieties,  maturity  of 
apples,  climate,  and  soil. 

Apples  are  sometimes  divided  into  six  or  more  groups: 
(1)  very  acid,  (2)  medium  acid,  (3)  low  acid  (sweet), 
(4)  aromatic,  (5)  astringent,  and  (6)  bland.  An  apple 

may,  of  course,  have  more  than  one  of  these  six  character¬ 
istics. 


In  Leach  ( Food  Inspection  and  Analysis ,  1920,  pp. 
283-284),  we  find  the  limited  analyses  of  160  samples  of 
whole  apples  representing  27  varieties  to  be  as  follows: 

Water,  83.75  per  cent;  solids,  16.43  per  cent;  invert 
sugar,  7.92  per  cent;  sucrose,  3.99  per  cent;  total  sugar, 
11.91  per  cent;  total  sugar  (after  inversion),  12.12  per 
cent;  free  malic  acid,  0.61  per  cent;  ash,  0.27  per  cent- 
sugar  coefficient,  73.76  per  cent. 


Aside  from  the  acids,  sugar,  and  odorous  components, 
such  as  esters  of  organic  acids,  the  flavor  of  the  apple  is  due 

Annl  Pa“  t0  t2nnin  and  0ther  “Agents. 

Apples  containing  a  reasonable  amount  of  astringents  are 

better  suited  for  cider.  One  of  the  interestmgThanges 
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which  takes  place  in  apples  during  storage  is  the  steady  in¬ 
crease  in  alcohol  and  acetaldehyde  content. 

It  has  been  found  that  the  anthocyanin  pigment 
in  the  skins  of  winesap  apples  is  indan  chloride,  which 
on  hydrolysis  yields  cyanidin  chloride  and  galactose.  The 
data  furnished  in  this  experiment  includes  the  author  s 
analysis  of  the  juice  and  wine  made  from  21  batches  of 
apples  representing  18  varieties,  from  four  of  the  principal 
apple-producing  states.  (See  Tables  6,  7  and  8).  The 
apples  were  crushed  in  a  hand  mill  and  the  juice  pressed 
out  of  part  of  the  ground  batch  and  filtered  and  set  aside 
for  immediate  analysis.  The  remainder  of  the  ground 
apple  mass  (not  pressed)  was  fermented  with  fresh  yeast. 
Fermentation  was  carried  on  in  very  large  round  Pyrex 
flasks,  using  "bubblers”  or  fermentation  traps.  No  sugar 
or  water  was  introduced.  After  fermentation,  which  va¬ 
ried  from  10  to  30  days,  the  fermented  mass  was  presse 
out,  and  the  wine  was  filtered  and  the  clear  liquor  analyzed 


at  once.  ,  „ 

There  was  practically  no  difference  in  the  percentage 

of  alcohol,  acidity,  or  the  amount  of  carbon  dioxide 
formed  by  six  selected  strains  of  yeast  from  the  same  uni¬ 
form  batch  of  crushed  grapes. 

An  investigation  was  designed  to  give  a  more  extended 

and  comprehensive  analysis  of  apple  juice  an  app  e  wine 
and  to  apply  simpler  forms  of  determinations  that  can  b 
used  in  any  small  laboratory.  The  experiment  shows  som 
of  the  changes  that  take  place  in  apple  ,u,ce  during 
mentation.  The  juice  was  analyzed  before  and  afej^ 
mentation  and  no  sugar,  water,  or  any 
was  added  except  yeast. 


219 


Apple  Wine  and  Apple  Juice 

Uniformity  of  results  is  to  be  expected  for  the  reason 
that  all  the  21  batches  of  apples  were  manipulated  in  the 
same  way,  employing  the  same  mechanical  equipment, 
crushers,  fermenters,  etc.,  and  the  same  amount  of  yeast. 
The  same  kind  of  determinations  were  made  by  the  same 
chemists. 

The  acids  (almost  all  acetic)  distilled  by  steam  are 
naturally  greater  in  the  fermented  product.  We  do  not 
expect  acetic  acid  to  form  to  any  extent  until  some  alcohol 
has  first  developed.  With  the  exception  of  Apple  No.  20 
(Ben  Davis) ,  after  fermentation,  the  quantity  of  volatile 
acid  formed  was  very  low,  due  principally  to  the  use  of 
the  bubbler- water  seal  style  of  fermentation. 

The  apples  used  were  in  three  groups.  Those  from 
New  Jersey  were  the  "run  of  the  orchard.”  They  were 
washed,  crushed,  strained,  and  fermented  for  apple  wine 
and  were  also  distilled  into  apple  brandy.  The  Virginia 
and  Oregon  apples  were  hand-picked,  machine-assorted, 
and  graded  fancy  boxed  apples.  The  Maryland  apples  were 
grown  in  the  United  States  Horticultural  center  at  Belts- 
ville,  Maryland,  and  had  been  in  cold  storage  from  the 
time  of  ripening  in  the  fall  to  the  last  of  December.  No 
doubt  there  was  some  loss  of  water  and  a  resulting  con¬ 
centration  of  sugar  in  the  apples,  which  accounts  for  the 
unusually  high  yield  of  alcohol  for  Apple  No.  16  (the 
Golden  Delicious)  and  Apple  No.  17  (the  small  red  Wine- 
sap)  after  fermentation. 

Most  apple  ciders  are  low  in  nitrogen  and  phosphates. 
By  reference  to  Table  8  it  may  be  seen  that  the  phos¬ 
phates  and  nitrogen  are  usually  less  in  the  fermented  juice 
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than  in  the  unfermented  juice,  but  the  averages  are  in  each 
case  almost  the  same. 

Sometimes  this  balance  is  disturbed  when  ammonium 
mono-hydrogen  phosphate  or  other  similar  yeast  foods  are 
added  for  the  purpose  of  insuring  rapid  and  complete 
fermentation. 

The  juice  yield  is  about  73  per  cent  of  the  weight  of 
the  apples  obtained,  and  about  165  gallons  per  ton  of  fruit. 
The  juice  of  summer  apples  as  a  rule  contains  less  sugar  and 
flavor  and  is  generally  inferior  to  later  fall  and  wintci 
varieties. 

The  analytical  limits  for  apple  juice  listed  by  Balcom 
are  about  as  follows: 

Specific  gravity  20  -20  in  air .  Not  less  than  1.046  or 
more  than  1.075  when  no  alcohol  is  present. 

Total  solids.  Not  less  than  12  or  more  than  20  grams 


per  100  ml. 

Total  sugar.  Not  less  than  10  nor  more  than  16  grams 
grams  per  100  ml. 

Sucrose.  Not  more  than  50  per  cent  of  the  total  sugar 

and  usually  considerably  less  than  this. 

Non-sugar  solids.  Not  less  than  1.9  nor  more  than  3.5 


grams  per  100  ml. 

Ash.  Not  less  than  0.2  grams  nor  more  than  0.4  grams 
per  100  ml.  A  determination  of  potassium  when  made 

should  show  at  least  5  0  per  cent  K20. 

Water  insoluble  ash.  Not  more  than  20  per  ccn 

the  total  ash  (usually  about  10  per  cent). 

Alkalinity  of  water-soluble  ash.  Equivalent  to  not  ess 
than  25  ml.  nor  more  than  45  ml.  of  0.1  N  acid  per  100 

ml.  of  sample. 
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Total  P0O5.  Not  less  than  10  or  more  than  30  milli¬ 
grams  per  100  ml.  of  sample.  Ordinarily  50  per  cent  or 
more  of  the  P205  will  be  found  in  the  water-soluble  por¬ 
tion  of  the  ash. 

Polarization.  Always  strongly  levorotatory. 

The  ash  is  particularly  valuable  since  it  has  been  found 
that  the  amount  and  composition  of  the  ash  remains  prac¬ 
tically  constant  through  both  alcoholic  and  acetic  fermen¬ 
tation. 

Common  forms  of  adulturation  of  apple  juice.  Dilu¬ 
tion  with  water,  wine  or  other  liquids,  addition  of  various 
sugars,  saccharin,  artificial  color,  foreign  acids,  boiled 
cider,  and  evaporated  dried  apple  products. 

The  natural  brown  color  of  apple  juice  and  wine  is 
sometimes  imitated  by  caramel  coloring,  rarely  with  coal 
tar  dye.  The  caramel  is  easily  and  conclusively  detected 
by  the  A.O.A.C.  test  for  caramel. 

Attention  is  called  to  the  column  "Formol  Titration. ” 
This  process  consists  of  addition  of  formaldehyde  solution 
(30-40  per  cent)  to  wine  which  has  been  exactly  neutral¬ 
ized  with  sodium  hydroxide  solution  using  phenolphtha- 
lein. 


The  formaldehyde  liberates  from  amino  compounds, 
amino  acids  which  are  then  titrated  with  standard  sodium 
ydroxide  solution  and  usually  expressed  as  the  num¬ 
ber  of  mililiters  of  0.1  NaOH  per  100  ml.  of  wine.  G.  F. 
Beyer  found  fruit  wines  such  as  blackberry  and  apple  fur¬ 
nished  little  or  no  titration  while  grape  wines  as  a  rule  pro- 
duced  a  substantial  titration. 

win!"  'h!71  if  Th°da  f°,r  d£teCting  8rape  Wines  in  berry 
nes,  Ham.ll  observed  the  formation  of  varying  pro- 
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portions  of  yellow  to  brown  bands  when  apple  wines 
were  adsorbed  in  tubes  filled  with  a  nuxtuie  of  activated 
alumina  and  Filter-Cel.  Using  a  simple  technique  de¬ 
veloped  in  the  Alcohol  Tax  Unit  Laboratory,  the  tubes 
from  these  pretreated  solutions  in  ultra-violet  light  showed 
yellow  colorings  similar  to  those  obtained  from  grape 
wines,  and  the  test  colorings  from  wines  made  of  red  apples 
were  noticeably  more  strongly  yellow  than  those  from 

yellow  apples. 


13 


•  •  • 


HONEY  WINE 


Honey  wine  (or  Honey  Mead)  is  the  result  of  the 
fermentation  in  dilute  solutions  of  the  saccharine  secretion 
deposited  in  the  honey  comb  by  the  bee  ( Apis  nielli  f  era 
Linne  ) .  Natural  honey  is  a  thick,  syrupy  liquid,  light 
yellowish  to  yellowish  brown  in  color.  It  is  translucent 
when  fresh.  It  has  a  characteristic  odor  and  a  very  sweet 
and  faintly  acrid  taste.  It  is  slightly  acid  to  litmus. 

The  essential  ingredient  of  honey  is  a  mixture  of  dex¬ 
trose  and  levulose;  it  also  contains  mannite,  wax,  and  for¬ 
mic  and  other  organic  acids.  Among  the  other  natural  in¬ 
gredients  are  pollen,  cane  sugar,  mineral  matter,  alcohol, 
and  occasionally  alkaloidal  and  bitter  principles  that  the 
bees  have  gathered  from  plants.  The  maximum  water  con¬ 
tent  should  not  be  over  25  per  cent,  the  average  is  about  20 
per  cent.  There  is  about  8  per  cent  unfermentable  matter 
in  honey.  There  is  a  small  amount  of  phosphates  in  the  ash 
(0.010  to  0.03  per  cent  P2Os) .  Honey  is  an  important 
article  of  diet  in  nearly  all  countries  and  naturally  it  has 
ad  the  attention  of  food  technicians  for  many  years.  The 
aggregate  general  data  that  could  be  gathered  would  fill 
several  arge  volumes.  However,  only  so  much  will  be 
included  here  as  is  necessary  for  one  to  understand  briefly 
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the  raw  material  from  which  honey  wine  is  made,  and 
from  the  composition  of  the  honey  to  learn  what  is  ex¬ 
pected  as  to  the  general  composition  of  the  diluted  honey 
after  its  fermentation. 

The  United  States  standards  for  honey  are  as  follows: 


Honey  is  the  nectar  and  saccharine  exudations  of  plants 
gathered,  modified,  and  stored  in  the  comb  by  honey  bees, 
is  levorotatory  and  contains  not  more  than  25  per  cent 
water,  nor  more  than  0.25  per  cent  ash,  and  not  more 
than  8  per  cent  sucrose. 

The  saccharine  matter  of  nectar  consists  to  a  large 
extent  of  sucrose  which  undergoes  inversion  before  storage 
in  the  comb;  hence  the  final  product  of  normal  floral 
honey  is  essentially  concentrated  invert  sugar  syrup. 

The  epicurean  value  of  honey  depends  on  its  delicate 
flavor,  which  is  considered  apart  from  its  sweetness. 
Honey  experts  can  detect  the  source  of  most  honey.  The 
acid  in  honey,  calculated  as  formic,  is  on  the  average 
0.11  per  cent.  Although  the  acid  is  considered  to  consist 
largely  of  formic,  it  was  found  by  at  least  one  investigator 
to  be  only  about  10  per  cent  formic.  Most  of  the  re¬ 
mainder  was  malic  and  other  acids,  volatile  and  non¬ 
volatile.  The  average  pH  is  3.9.  Of  the  sugar,  levulose  is 
always  predominant  and  dextrose  next.  (A  ratio  of  abou 
39  to  35.)  The  average  sucrose  content  is  3  per  cent 
and  the  dextrin  content  averages  about  2.9  per  cent. 

C  A.  Browne,  ( Bur .  Chan.  Bull  1 10) ,  gave  data  on  the 
general  composition  of  honey,  provided  a  range  showing 
ft,  variation  in  composition  and  endeavored  to  improve 
the  official  methods  of  honey  analysis.  In  this  bulletin 
nectar  of  the  flowers  as  well  as  the  honey  was  analyze 
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and  carefully  studied.  The  most  important  modification 
of  the  nectar  was  the  evaporation  to  a  water  content  of 
about  20  per  cent  by  exposure  of  the  nectar  in  thin  layers 
by  the  bees  to  the  action  of  a  current  of  air,  produced  by 
the  fanning  of  their  wings.  A  considerable  part  of  the 
sucrose  is  inverted  through  an  inverting  enzyme  secreted 
by  the  bee.  Another  modification  produced  in  the  nectar 
by  the  bees  is  the  introduction  of  a  minute  quantity  of 
formic  acid. 

In  the  examination  of  100  honeys,  the  color  ranged 
from  the  pure  white  of  the  alfalfa  and  clovers  to  the  very 
darx  color  of  buckwheat.  An  interesting  fact  noted 
by  Browne  in  connection  with  the  polarization  of  honeys 
is  that  nearly  every  honey  under  certain  conditions  is 
optically  inactive.  He  observed  that  the  average  moisture 
was  17.59  per  cent  with  a  range  of  12.42  to  26.88  per  cent. 
(Konig  had  previously  listed  the  average  water  content  of 
honey  as  20.6  per  cent  and  invert  sugar  content  as  73.13 
per  cent,  and  Lehmann  and  Stradlinger  gave  as  the  aver¬ 
age  for  honey  19.3  per  cent  for  moisture  and  73.45  per 
cent  total  invert  sugar.) 


Browne  in  Bulletin  No.  110  gives  the  average  of  invert 
sugar  as  74.44  with  range  from  62.23  to  83.36.  For  92 
honeys  the  general  average  was  40.5  per  cent  levulose  and 
34.02  per  cent  dextrose  with  sucrose  ranging  from  2  to 
per  cent  and  the  average  ash  0.18  per  cent.  The  limit 
Of  ash  by  the  Standards’  Committee  is  0.25  per  cent 

abouM6  mtrOSen  °f  h°ney  “  Var‘able  Wlth  an  of 

about  1  per  cent  expressed  as  protein.  The  acidity  of  honey 

"  CXprCSSed  as  °'04  P-  “nt  to  0.2  5  per  cent  with  an  aver- 
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age  of  0.09  per  cent  as  formic  acid.  All  honey  analyzed 
showed  the  presence  of  tannin. 

The  three  materials  employed  most  extensively  in  the 
adulteration  of  honey  are  sucrose  or  cane  sugar,  com¬ 
mercial  glucose  or  starch  syrup  and  invert  sugar. 

In  the  analysis  of  honey  wines  in  the  Alcohol  Tax  Unit 
Laboratory,  the  acidity  is  usually  expressed  as  citric  (a 
factor  of  0.007  per  1  ml.  N/10  NaOH).  The  factor  for 
formic  acid  is,  of  course,  much  less  (1  ml.  of  N/10 
NaOH  being  equivalent  to  0.004603  grams  formic  acid). 
K.  Farmstein  states  that,  contrary  to  the  general  impres¬ 
sion,  the  acidity  of  honey  is  not  due  to  formic  acid.  The 
author  found  that  only  about  1  / 1 0  part  of  the  acidity  is 
actually  due  to  formic  acid  but  that  several  acids  were 
present,  the  principal  one  being  malic  acid,  and  for  this 
reason  the  acidity  should  be  expressed  as  malic  (1  ml.  of 
N/10  NaOH  being  equivalent  to  0.0067  grams  of  ma  ic 


acid) . 


In  Table  9  may  be  seen  the  analyses  of  pure  honey  of 
commercial  grades,  its  dilution  to  fermentable  strength 
and  its  analyses  after  fermentation.  Typical  of  most 
honey,  it  contains  a  deficiency  of  yeast  food  and  in  some 
instances  failed  to  ferment  to  13  per  cent  alcohol  by  vol¬ 
ume  The  purer  it  is  in  quality  as  honey,  the  less  is  it 
likely  to  ferment,  without  some  booster,  such  as  urea. 

According  to  the  earliest  records,  the  Danes  and  the 
Norwegian  Vikings  were  the  first  to  produce  and  » 
honey  wine.  It  was  made  from  honey  and  water  fo¬ 
mented  and  occasionally  flavored  with  herbs.  Late 
hydromel  or  mead  was  produced  with  one  part  honey  and 
four  parts  of  boiling  water.  This  was  well  stirred,  boiled 
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and  skimmed,  and  hops  were  added.  It  was  then  casked, 
and  brewer’s  yeast  was  added;  then  it  was  strained  and 
was  fit  for  drinking  in  about  eight  days. 

Honey,  in  Germany  and  many  other  countries,  from 
the  remotest  period,  has  always  been  used  in  making 
intoxicating  beverages.  It  is  claimed  by  some  German 
authorities  that  mead  originated  there.  It  is  entirely 
possible  that  honey  and  water,  mixed  and  fermented, 
was  one  of  the  first  intoxicants  that  mankind  drank. 
Although  usually  abundant,  it  is  by  no  means  as  easy  to 
ferment  as  fruit.  Before  the  Russians  acquired  the  art  of 
distillation,  in  about  the  14th  century,  their  chief  intoxi¬ 
cating  drinks  were  made  from  honey.  Honey  mead  is  a 
very  ancient  drink  in  that  part  of  the  world.  In  Poland, 

for  fermentation,  three  parts  of  water  are  usually  mixed 
with  one  part  of  honey. 

There  is  some  commercial  honey  wine  made  in 
Portugal  and  a  few  other  countries.  The  early  English 
used  a  mead-like  beverage  before  the  12th  century,  but 
after  that  it  became  supplanted  by  ale.  Central  American 
natives  have  long  used  honey  wine. 


Most  of  the  commercial  honey  wine  produced  in  the 
United  States  is  made  in  the  metropolitan  New  York  City 
area  and  its  environs.  Although  to  ancient  Hebrews 
aoney  was  the  symbol  of  abundance,  and  a  great  amount 
of  honey  wine  is  produced  by  Hebrew  winemakers  dur¬ 
ing  the  winter  season  and  consumed  by  the  Jewish  people, 

oney  no  onger  appears  to  have  any  particular  religious 
significance.  & 

Delka*  pure  honey  is  deficient  in  yeast  food  and  fer- 
entation  and  it  often  gets  "stuck”  unless  a  booster  such  as 


228 


WINES  of  the  WORLD 


urea  (which  is  permitted)  is  used.  Practically  all  of  the 
fermented  honey  concoctions  of  the  Asiatic  and  African 
countries,  contain  flowers,  herbs,  and  other  ingredients 
which  facilitate  more  or  less  complete  fermentation.  Be¬ 
cause  the  natural  acids  are  so  low,  no  amelioration  what¬ 
ever  may  be  practiced,  but  after  fermentation  11  per  cent 
by  weight  of  dry  sugar  may  be  added  to  the  finished  wine 
for  sweetening  purposes  only,  provided  it  does  not  increase 
the  total  sugar  content  to  over  1 5  per  cent  by  weight. 

Honey  wine  is  a  formula  wine  and  the  process  of 
manufacture  and  ingredients  used  must  be  outlined  and 
submitted  to  the  Alcohol  Tax  Unit  of  the  district  for 
approval  before  it  may  be  produced  commercially. 


14 
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WINE  REGULATIONS  IN  THE 
UNITED  STATES 


To  the  honest  winemaker,  nothing  was  ever  written 
that  has  been  more  beneficial  than  the  Federal  wine  regu¬ 
lations,  since  they  afford  him  protection  against  unscrupu¬ 
lous  operators  with  whom  he  must  compete  in  selling  his 
product.  The  producer  of  genuine  wine  cannot  success¬ 
fully  compete  with  the  "producer”  who  stretches  his 


product  with  excessive  quantities  of  sugar  and  water,  or 
who  uses  artificial  color  or  flavor,  or  acids,  to  build  up  a 
weak,  excessively  ameliorated  wine,  or  who  stretches  a 
standard  wine  with  cheap,  inferior  wines  and  sells  his 


product  under  a  standard  wine  label,  or  who  otherwise 
mislabels  his  wine,  fails  to  pay  tax,  and  in  other  ways  fails 
to  obey  the  law.  The  producer  who  makes  150  gallons  of 
blackberry,  or  other  standard  wine,  from  a  ton  of  black¬ 
berries  or  other  fruit,  cannot,  of  course,  meet  the  selling 
price  of  his  competitor  who  "produces”  two  or  three  times 
that  amount  of  wine  from  the  same  quantity  of  fruit 
In  the  many  years  of  their  existence,  the  regulations 
a?  served  as  a  fair,  just,  and  sensible  guide,  recognizing 
-  ,rndmS  C0Un$el  a'ld  PrivileS“  to  large  and 

mad  rneneS  W  ^  eVCn  hand‘  Evefy  requirement  is 
made  to  prevent  or  guard  against  abuse  and  reacts  to  the 
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benefit  of  the  honest  winemaker,  the  Government,  and 
the  consumer.  To  E.  G.  Grigsby  goes  the  principal  honor 
of  constructing,  with  fine  judgment  and  justice,  these 
comparatively  simple  rules  for  a  fast  developing,  compli¬ 
cated  industry.  It  was  he  who  formulated  what  were,  in 
effect,  the  original  regulations,  in  1930.  His  discussion  in 
respect  to  the  present  revision  of  the  regulations  is  as 


follows: 

The  internal  revenue  laws  levy  taxes  on  all  wines.  They 
also  define  the  materials  from  which  wines  may  be  made 
and  the  conditions  under  which  condensed  must  (con¬ 
centrate),  sugar,  and  water  may  be  used  to  correct 
deficiencies  in  the  fruit  and  perfect  the  wine  according  to 
commercial  standards.  The  tax  on  wine  is  graduated  ac¬ 
cording  to  alcoholic  content  and  whether  the  wine  is  still 
or  effervescent  (as  champagne,  sparkling  wine,  and  arti¬ 
ficially  carbonated  wine).  Vermouth  is  taxed  as  wine. 
Imitation  and  artificial  wines  not  made  in  accordance  with 
statutory  standards  are  subject  to  the  same  tax  as  genuine 

wines.  ,  .  ,  .  , 

Wine  is  the  one  alcoholic  liquor  for  which  the  interna 

revenue  laws  prescribe  definite  standards  of  quality  and 

composition.  One  of  the  principal  reasons  for  this  is  that 

the  law  permits  winemakers  to  procure  and  use  brandy 

and  other  fruit  spirits  free  of  tax  for  the  purpose  of 

increasing  the  alcoholic  content  and  preserving  their  wines. 

Obviously,  this  exemption  from  tax  should  c  lestric  e 

to  genuine  wines,  as  defined  in  the  statutes. 

To  give  effect  to  these  laws,  to  protect  the  revenue  and 

r  flip  taxes  levied  by  law,  and  to  assist 

insure  payment  of  the  taxes  levieu  y  » 

winemakers  in  making  genuine  wmes  within  the  statute  y 
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limitations  and  restrictions,  the  Bureau,  in  December  of 
1945,  promulgated  revised  and  enlarged  regulations.  These 
regulations  are  known  as  Treasury  Department,  Bureau 
of  Internal  Revenue  Regulations  7,  Wine  (1945)  and  are 
the  most  comprehensive  regulations  yet  issued  by  the 
Bureau  respecting  production,  amelioration,  fortification, 
blending,  other  cellar  treatment,  taxpayment,  etc.,  of  wine 
under  the  internal  revenue  laws. 

In  addition  to  substantive  rules  in  pursuance  to  the 
requirements  of  the  statutes,  the  regulations  necessarily 
contain  many  procedural  requirements,  including  the 
keeping  of  records  and  rendering  returns  of  operations 
and  transactions.  Many  of  these  requirements  are  made 
to  correct  unauthorized  practices  of  the  past,  and  they 
react  to  the  benefit  of  the  industry  through  prevention  of 
unfair  trade  practices  and  competition  from  substandard 
products.  The  regulations  are  necessarily  uniformly  ap¬ 
plicable  to  the  industry  throughout  the  entire  country. 
As  a  result,  procedural  requirements  which  may  appear 
unnecessary  some  times  to  some  communities  may  be  ne¬ 
cessitated  by  conditions  in  other  localities. 


Some  of  the  principal  provisions  and  a  brief  outline  of 
the  scope  of  the  regulations  are  set  forth  below: 

The  regulations  contain  first  a  topical  table  of  contents 
giving  a  bird’s-eye  view  of  the  scope  of  the  regulations 
an  t  le  subjects  covered,  followed  by  a  grouping  of  the 
aws  of  more  common  application  pertaining  to  the  pro¬ 
duction  fortification,  taxpayment,  etc.,  of  wines,  to  per¬ 
mit  ready  reference  to  the  statutes.  In  addition,  each 

thereT  tT  3  Cit3ti°n  °f  the  StaUlt0ry  ^thority 

therefor.  Then  follows  a  list  of  definitions  of  the  techni- 
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cal  phraseology  used  in  the  regulations,  including  kinds 
of  wine,  materials,  etc. 

The  statutes  require  persons  producing  or  handling 
wines  in  bond  to  file  notice  describing  their  premises,  exe¬ 
cute  a  bond  to  insure  payment  of  the  tax  on  the  wines  and 
to  make  returns  and  inventories  of  such  wines.  The  regu¬ 
lations  classify  these  bonded  premises  as  bonded  wineries, 
where  wines  are  produced,  ameliorated,  fortified,  and 
stored;  bonded  storerooms  where  wines  are  stored  in  bond 
for  distribution;  and  bonded  field  warehouses  where  wines 
are  stored  temporarily  for  credit  purposes.  In  addition  to 
the  manufacture  of  wine  by  fermentation,  premises  at 


which  champagne,  sparkling  wine,  artificially  carbonated 
wine,  and  vermouth  are  made  are  classed  as  bonded  wine¬ 
ries.  Each  premise  is  given  a  registry  number  for  purposes 
of  identification.  The  use  of  the  premises  is  restricted  to 
activity  incidental  to  winemaking,  but  the  manufacture 
of  juice,  concentrate,  syrup  and  the  recovery  of  by¬ 
products  is  permitted  pursuant  to  application  and  ap¬ 
proval  by  the  Commissioner.  The  storage  of  imported  and 
tax-paid  wines  on  bonded  premises  is  prohibited,  but  do¬ 
mestic  tax-paid  wine  may  be  returned  to  the  bonded 
premises  for  clarification  and  reconditioning. 

The  construction  of  bonded  premises  must  be  suitable 
for  the  manufacture  and  storage  of  wines.  Where  wines 
are  fortified,  a  secure  room  for  which  definite  construction 
specifications  are  prescribed  must  be  provided  for  the 
storage  of  the  brandy  prior  to  use.  Tanks  in  the  winery 
must  be  numbered  and  marked  as  to  capacities  and  as 
use.  Suitable  equipment,  including  instruments  for  deter¬ 
ging  the  alcoholic  content  of  wine,  the  acidity  and 
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Balling  of  juice,  and  measures  and  scales  for  measuring  or 
weighing  materials  and  wines,  must  be  provided. 

Qualifying  documents,  including  notices  and  applica¬ 
tions,  plans,  and  bonds,  must  describe  the  premises  accu¬ 
rately  and  the  ownership  thereof.  Each  winemaker  must 
file  a  bond  in  a  sufficient  penal  sum  to  cover  the  tax  on  all 
wine  and  brandy  on  hand  at  any  one  time.  The  bonds 
must  be  given  with  approved  corporate  sureties,  or  two  or 
more  individual  sureties,  or  collateral  may  be  deposited 
with  the  district  supervisor  as  surety  for  the  bond.  Bonded 
wineries  may  be  operated  permanently  under  a  trade  name, 
but  they  may  not  be  simultaneously  nor  alternately  oper¬ 
ated  under  two  or  more  trade  names  for  the  production  of 
wine.  However,  approved  trade  names  may  be  used  for 
packaging  and  bottling  wines.  In  cases  of  changes  in 
proprietorship,  the  new  proprietor  must  qualify  with  the 
Bureau  by  filing  application,  bond,  etc.,  before  taking  over 
the  operation  of  the  winery. 

The  regulations  cover  the  production  of  wine  very 
fully  since  this  is  of  major  importance.  Wines  are  classified 
as  standard,  nonstandard,  and  substandard,  according  to 
composition.  Standard  wines  are  those  produced  in  ac¬ 
cordance  with  the  statutes.  Such  wines  must  be  produced 
by  the  normal  alcoholic  fermentation  of  the  juice  of 
sound,  ripe  fruit  with  the  usual  cellar  treatment  and  with¬ 
out  addition  or  abstraction,  except  that  pure  condensed 
must  (concentrate)  made  from  the  same  kind  of  fruit 
sugar,  and  water  may  be  used  within  certain  limitations  to 
co.rect  deficiencies  in  the  juice  and  to  perfect  the  wine 
ccording  to  commercial  standards.  Only  pure  cane,  beet, 

dextrose  sugar  (containing  respectively  not  less  than 
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95  per  cent  of  actual  sugar  calculated  on  a  dry  basis)  may 
be  used.  The  concentrate^used  must  not  contain  any  cara¬ 
mel  coloring  derived  through  burning  or  otherwise.  No 
essences,  extracts,  flavoring  or  coloring  matter,  or  similar 
nonfermentable  materials  may  be  added  to  the  juice  or  to 
the  wine.  This  prohibition  does  not  apply,  of  course,  to 
the  manufacture  of  vermouth. 

If  the  juice  has  a  natural  deficiency  and  has  not  been 
diluted  with  water  or  sugar-water  solution,  a  small 
amount  of  acid  of  the  same  kind  as  that  naturally  con¬ 


tained  in  the  juice  may  be  added  to  the  extent  necessary  to 
correct  the  deficiency.  This  is  considered  a  proper  cellar 
treatment.  When  acid  is  so  added,  only  tartaric,  malic,  or 
citric  acid  may  be  added  to  grape  wines,  only  malic  acid 
to  apple  wines,  only  citric  acid  to  citrus  fruit  wines,  and 
only  citric  or  malic  acid  to  other  fruit  and  berry  wines.  In 
no  case  can  the  acid  content  of  the  juice  be  raised  to  more 
than  5  parts  per  1,000.  Complete  records  must  be  kept  of 

such  addition  of  acid. 

Sugar  may  be  added  to  the  juice  only  to  the  extent 
required  to  produce  13  per  cent  alcohol  after  complete 
fermentation;  and  water  or  sugar-water  solution  may  be 
added  only  to  the  extent  necessary  to  reduce  the  acidity  to 
not  less  than  5  parts  per  1,000.  The  volume  of  the  wine 
cannot  be  increased  through  the  addition  of  a  sugar-water 
solution  by  more  than  3  5  per  cent  of  the  resultant  product. 

Where  pure  condensed  must  (concentrate)  is  used  a 
a  principal  winemaking  material,  it  must  be  first  reduce 
by  the  addition  of  water  to  the  original  consistency 
Balling  of  the  juice  before  concentration.  To  this  cn  , 
S*.  must  procure  o,„,6r,„  of  W 
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such  information  from  the  manufacturers  of  the  concen¬ 
trate,  and  such  certificates  must  be  filed  at  the  winery 
available  for  inspecton  by  Government  officers. 

Neutralizing  agents  which  do  not  render  wine  injuri¬ 
ous  to  health,  such  as  neutral  potassium  tartrate  or  calcium 
carbonate,  may  be  used  to  reduce  excessive  acidity  in  wine. 
Sterilizing  and  preserving  agents  such  as  sulfur  dioxide, 
potassium  metabisulfite,  or  sodium  metabisulfite,  may  be 
used  in  limited  quantities.  Where  such  materials  are  used, 
a  complete  record  must  be  kept  showing  justification,  etc. 

Containers  used  for  fermenting,  storing,  or  shipping 
one  kind  of  wine,  such  as  grape  wine,  blackberry  wine, 
loganberry  wine,  etc.,  must  not  be  used  for  the  fermenta¬ 
tion,  storage,  or  shipment  of  another  kind  of  wine,  unless 
the  containers  are  first  cleaned  or  otherwise  treated  to  re¬ 
move  the  characteristics  (flavor,  color,  acids,  etc.)  of  the 
wine  formerly  contained  in  them.  Such  contamination  of 
wine  constitutes  rectification  and  renders  the  winemaker 
liable  for  rectification  tax. 

In  the  manufacture  of  pure  sweet  wine  (usually  re- 
feired  to  as  California  wine),  dry  sugar  may  be  used  for 
ameliorating  or  sweetening,  if  necessary  to  perfect  the 
wine  according  to  commercial  standards,  provided  the 
weight  of  the  sugar  used  does  not  exceed  1 1  per  cent  of 
the  weight  of  the  wine,  and  the  wine  does  not  contain 
more  than  13  per  cent  of  alcohol  after  complete  fermenta¬ 
tion.  Water  may  be  used  not  in  excess  of  10  per  cent  of 
the  weight  of  the  juice  or  wine,  provided  the  acidity  of 
t  e  juice  is  not  thus  reduced  below  5  parts  per  1,000,  and 
the  wine  does  not  contain  less  than  5  per  cent  alcohol  after 
ermentation.  The  restrictions  as  to  acid  and  alcoholic 
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content  do  not  apply  when  the  water  is  used  for  the  proper 
operation  of  mechanical  devices  used  in  crushing  and 
conveying. 

Natural  wine  (usually  referred  to  as  eastern  wine), 
may  be  made  with  a  sugar  and  water  solution,  if  necessary 
to  correct  natural  deficiencies,  provided  the  resulting 
product  contains  not  less  than  5  parts  per  1,000  of  acid 
before  fermentation,  not  more  than  1 3  per  cent  alcohol 
after  complete  fermentation,  and  the  volume  is  not  in¬ 
creased  more  than  35  per  cent.  Where  the  whole  fruit  is 
crushed  for  fermentation,  the  increase  in  volume  attribut¬ 
able  to  the  addition  of  the  sugar-water  solution  must  be 
calculated  on  the  volume  of  the  juice  rather  than  the  vol¬ 
ume  of  the  whole  crushed  fruit.  The  regulations  contain 
tables  showing  the  quantities  of  sugar-water  solution  re¬ 
quired  to  reduce  the  acidity  of  juice  to  5  parts  per  1,000, 
and  the  quantities  of  sugar  and  water  which  should  com¬ 
prise  the  solution  according  to  the  Balling  of  the  juice. 
The  sugar- water  solution  may  be  added  for  ameliorating 
the  juice  or  for  ameliorating  and  sweetening  the  wine  after 
fermentation,  or  for  both  purposes,  but  appropriate 
records  must  be  kept  to  permit  verification  of  the  tota 
quantity  so  used  for  both  amelioration  of  the  juice  and 
ameliorating  and  sweetening  the  wine.  Wine  so  manu¬ 
factured  may  be  further  sweetened  with  dry  sugar  not 
exceeding  1 1  per  cent  of  the  weight  of  the  wine. 

In  addition  to  grapes,  wines  may  be  manufacture 
from  citrus  fruits,  peaches,  cherries,  berries,  apricots, 
prunes,  plums,  pears,  pawpaws,  papayas,  pmeappj* 
cantaloupes,  and  apples,  in  the  same  manner  a.  natural 
wine  is  made,  except  that  where  such  fruit  is  deficient 
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sugar,  dry  sugar  may  be  added  before  fermentation  to  the 
extent  necessary  to  produce  13  per  cent  alcohol.  Such 
wines  may  then  be  ameliorated  with  the  sugar- water 
solution  not  exceeding  3  5  per  cent  and  sweetened  with 
dry  sugar  not  exceeding  1 1  per  cent  by  weight  of  the  wine. 
Pure  sweet  wines,  natural  wines,  and  fruit  and  berry 
wines  may  be  fortified  with  tax-free  brandy  or  high  proof 
fruit  spirits  produced  from  the  same  fruit  as  the  wine.  No 
other  wines  may  be  fortified  on  bonded  premises.  Wines 
may  be  manufactured  from  other  fruits  or  agricultural 
products  under  the  same  conditions  as  the  fruit  and  berry 
wines  described  above,  but  such  wines  may  not  be  fortified. 

Wines  which  are  not  manufactured  in  accordance 
with  the  above  requirements,  but  which  are  not  stretched 
by  dilution  with  water  or  sugar-water  solution  in  excess 
of  the  quantities  specified  above,  are  classified  as  non¬ 
standard  wines  and  must  be  specially  labeled.  Wines  which 
are  excessively  sweetened  or  which  are  sweetened  with 
sugars  other  than  pure  beet,  cane,  or  dextrose  sugar,  con¬ 
taining  95  per  cent  of  actual  sugar  calculated  on  a  dry 
basis,  fall  within  this  category,  as  do  wines  which  are  fer¬ 
mented  above  1 3  per  cent  alcohol  through  the  addition  of 
excessive  quantities  of  sugar.  Such  wines  may  not  be 
fortified.  A  formula  must  be  filed  for  such  wines  and  their 
manufacture,  storage,  and  shipment  reported  separately 
for  identification  purposes. 

Wines  which  are  "stretched”  through  the  use  of  .... 
quantities  of  water  or  sugar-water  solution  are  classed  as 
substandard  wines,  and  must  be  so  labeled,  as,  for  example, 
Substandard  Blackberry  Wine.”  Substandard  wines  may 
not  be  fortified.  A  formula  must  be  filed  for  such  wines. 


excess 
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and  the  wines  must  be  identified  by  the  formula  number 
during  storage  and  shipment.  Loganberry,  gooseberry,  and 
currant  wines,  the  normal  acidity  of  such  fruits  being  20 
parts  or  more  per  1,000,  are  not  required  to  be  labeled  sub¬ 
standard,  provided  the  volume  of  the  wine  is  not  increased 
more  than  60  per  cent  by  the  addition  of  sugar-water 
solution. 

In  the  manufacture  of  wine,  fruit  must  form  the  prin¬ 
cipal  material.  When  sugar  is  used  in  the  manufacture  of 
nonstandard  and  substandard  wines,  the  weight  of  the 
sugar  must  be  less  than  the  weight  of  the  fruit  used.  The 
requirement  for  the  filing  of  formulas  when  wines  are  not 
made  within  the  limitations  prescribed  by  the  statute  is  foi 
the  purpose  of  insuring  that  such  wines  are  properly 
labeled  to  denote  their  composition  and  character,  and  that 
artificial  and  imitation  wines  are  not  made  through  the 


use  of  coloring  and  flavoring  material.  These  requirements 
prevent  customer  deception  and  unfair  competition  of 

such  wines  with  standard  wines. 

Provision  is  made  in  the  regulations  for  the  manufac¬ 
ture  of  heavy-bodied  wines  for  wine  blending  and  for  sale 
to  rectifiers  for  whiskey  blending.  Such  wines  are  made 
through  the  use  of  large  quantities  of  concentrate.  The 
manufacture  of  vermouth  must  be  confined  to  a  separate 
department  of  the  bonded  winery.  Where  approved 
essences  are  used,  they  must  contain  no  greater  quantity 
of  distilled  spirits  than  is  necessary  to  extract  and  hold  in 
solution  the  flavoring  materials.  Such  extracts  must  not 
increase  the  volume  of  the  wine  more  than  10  per  cent, 
nor  its  alcoholic  content  more  than  4  per  cent  by  volume. 
Formulas,  processes,  and  samples  are  requite  o 
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mitted  for  the  manufacture  of  vermouth  in  order  that  it 
may  be  determined  that  a  genuine  vermouth  is  to  be 
manufactured  under  exemption  from  the  rectification 
tax.  Formulas  must  likewise  be  submitted  covering  the 
manufacture  of  champagne,  sparkling  wine,  and  arti¬ 
ficially  carbonated  wine,  in  order  to  establish  the  rate  of 
tax  applicable  to  such  products  and  to  determine  the 
proper  labeling  of  the  product  according  to  the  process 
used.  Sparkling  wine  manufacturers  are  permitted  to  use 
sugar  and  a  small  amount  of  acid  to  facilitate  secondary 
fermentation,  and  to  add  a  dosage  of  fruit  syrup,  rock 
candy,  or  other  sweetening  agents,  and  a  small  quantity  of 
brandy  or  wine  as  a  finishing  agent. 

The  filtering,  clarifying,  and  purifying  of  wines  on 
bonded  winery  or  storeroom  premises  is  not  rectification. 
Materials,  methods,  and  equipment  may  be  used  to  remove 
cloudiness,  piecipitation,  and  undesirable  odors  and  flavors, 
but  the  addition  of  any  substance  foreign  to  wine,  which 
remains  therein,  or  the  abstraction  of  ingredients  that 
affects  the  basic  composition  of  the  wine  by  eliminating 
characteristic  elements,  is  not  permitted.  Isinglass,  gelatin, 
bone  charcoal,  activated  carbon,  bentonite,  and  similar 
materials,  filters,  or  other  means  may  be  used  to  clarify 
and  purify  wines  by  removing  foreign  substances,  cloudi¬ 
ness,  or  solid  matter  in  suspension.  Tannin  and  citric  acid 
may  be  used  for  clarifying  and  stabilizing  standard  and 
nonstandard  grape  wines.  Such  material  may  not  be  added 
to  substandard  wines,  nor  to  wines  made  from  fruits  and 
berries  other  than  grapes.  Only  C.P.  and  U.S.P.  tannin 
or  tannin  of  equal  purity,  of  a  yellowish  white  or  light 
brown  color  may  be  used.  Grape  seed  tannin  of  a  dark 
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brown  color,  possessing  coloring  properties,  may  not  be 
used.  Citric  acid  may  be  used  to  prevent  development  of 
iron  precipitates  and  cloudiness  in  wine  within  strict 
limitations  set  forth  in  the  regulations.  Records  must  be 
kept  of  the  treatment  of  wines  with  tannin  and  citric  acid, 
and  approval  for  such  treatment  must  first  be  procured 
from  the  district  supervisor.  Where  color  in  excess  of  that 
normally  contained  in  white  wine  develops  during  its 
manufacture  or  storage,  such  excess  color  may  be  removed 
pursuant  to  application  to  and  approval  by  the  district 
supervisor.  The  mixing  of  any  materials  with  wine  which 
results  in  the  production  of  a  compound,  imitation,  or 
spurious  wine  constitutes  rectification  and  may  not  be 

done  on  bonded  winery  premises. 

Wines  may  be  blended  with  each  other  in  a  bonded 
winery  or  storeroom  only  for  the  sole  purpose  of  perfect¬ 
ing  such  wines  according  to  commercial  standards.  The 
blending  must  be  up,  instead  of  down,  in  each  instance. 
The  blended  product  must  be  improved.  Any  blending  of 
inferior  quality  wine  with  a  wine  of  standard  quality  or 
the  purpose  of  increasing  the  volume  of  the  standard  wine, 
and  which  results  in  a  product  inferior  in  quality  to  the 
standard  wine  before  blending,  constitutes  rectification 
and  may  not  be  done  on  bonded  winery  premises.  Wines 
made  from  one  kind  of  fruit  may  not  be  blended  wit 
wines  made  from  another  kind  of  fruit,  nor  may  wines 
manufactured  by  one  formula  be  blended  with  wines  made 
by  another  formula,  unless  it  is  established  that  the  blen 

ine  actually  improves  the  wine. 

When  wine  is  removed  from  a  bonded  winery  for  con¬ 
sumption  or  sale,  the  containers  must  be  given  a  ser.a 
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number  and  marked  with  the  proprietor’s  name,  registry 
number,  and  address,  and  unless  the  wine  is  removed  for  a 
lawful  tax-free  purpose,  as  exportation,  wine  stamps  in  a 
value  equal  to  the  tax  on  the  wine  must  be  affixed  to  the 
containers.  This  is  the  method  used  in  taxpaying  wines. 
The  wines  must  be  marked  as  to  kind  in  accordance  with 
the  standards  of  identity  prescribed  under  the  Federal 
Alcohol  Administration  Act  and  regulations.  In  this  con¬ 
nection,  winemakers  are  required  to  procure  a  permit 
before  manufacture  under  the  Federal  Alcohol  Adminis¬ 
tration  Act.  When  wine  containers  are  emptied,  the 
stamps  and  other  marks  must  be  destroyed.  This  require¬ 
ment  is  not  applicable  to  labels  on  bottled  wines.  Wines 
may  be  removed  in  bottles,  cases,  barrels,  tank  trucks,  and 
tank  cars.  Removal  from  the  winery  may  also  be  made 
by  pipe  line  where  the  wines  are  bottled  on  contiguous 
premises. 


The  laws  and  regulations  authorize  the  shipment  of 
wines  in  bond  (without  taxpayment)  from  one  bonded 
premise  to  another,  and  the  removal  of  wines  free  of  tax 
for  use  as  distilling  material  at  distilleries  and  alcohol 
plants,  for  exportation,  for  transfer  to  manufacturing 
bonded  warehouses  for  subsequent  exportation,  for  use  on 
certain  vessels  and  aircraft,  for  use  of  the  United  States, 
and  for  the  manufacture  of  dealcoholized  wine  and 
vinegar.  A  bond  must  be  filed  covering  most  tax-free  re¬ 
movals  to  insure  payment  of  tax  in  the  event  of  diversion 
to  a  taxable  purpose. 

SDirJeTSe  °f  the  hlsh  taX  0n  brandy  and  hish-pr°°f  fruit 

reZL  PreSent  $9-°°  PCr  Pr°°f  Sallon>’  th<=  W  and 
regulations  set  up  numerous  safeguards  when  such  spirits 
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are  withdrawn  for  the  purpose  of  increasing  the  alcoholic 
content  of  wine.  The  bond  of  the  winemaker  must  be  suf¬ 
ficient  to  cover  the  tax  on  the  brandy  withdrawn,  the 
spirits  must  be  stored  in  a  secure  room  pending  use  and 
must  be  used  under  the  supervision  of  a  government 
officer.  As  previously  set  forth,  the  brandy  may  be  used 
only  in  fortifying  genuine  wines  made  in  accordance  with 
the  statute.  The  brandy  for  fortification  must  be  distilled 
from  the  same  kind  of  fruit  as  that  from  which  the  wine 

was  made. 

The  regulations  contain  an  appendix  of  instructions, 
and  tables  for  the  information  and  guidance  of  wine¬ 
makers  and  Government  officers.  The  tables  set  out  the 
quantities  of  sugar  solution  required  to  ameliorate  juice 
according  to  the  acidity  thereof.  The  instructions  describe 
the  apparatus  necessary  for  determining  the  acidity  of 
must  and  wine,  and  the  sugar  in  juice  and  wine,  respecting 
the  use  of  such  apparatus  and  the  making  of  such  deter¬ 
minations.  Tables  with  appropriate  instructions  are  also 
given  for  the  correction  of  Balling’s  saccharometer  reading 
for  different  temperatures;  the  specific  gravity,  wcigi  . 
sugar  and  water  content  of  juices  and  concentrates  ac¬ 
cording  to  degrees  Balling;  the  use  of  dry  sugar  in  conect- 
ing  deficiencies  in  fruit  juices  for  manufacturing  wine, 
the  sugar  and  water  content  of  solutions  used  to  amelio¬ 
rate  wines;  and  the  quantity  of  water  required  to  dilute 

concentrate  to  thc  [  °  gWen  respecting  the 

usTofTbulliomerers  for  detcnmnmg  ^ 
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brandy,  according  to  proof,  required  to  fortify  wine,  ac¬ 
cording  to  the  alcoholic  content  of  the  wine  before  forti¬ 
fication  and  the  alcoholic  content  desired  after  forti¬ 
fication,  are  set  forth  in  this  appendix.  Formulas  and  rules 
are  also  given  for  determining  the  capacity  of  wine  casks 
of  various  shapes  and  sizes. 

The  wine  labeling  activities  conducted  by  the  Alcohol 
Tax  Unit  are  based  upon  the  Federal  labeling  standards 
and  the  rather  detailed  regulations  which  have  been 
promulgated  pursuant  to  these  standards.  The  labeling 
provisions  of  this  law  constituted  a  recognition  by  Con¬ 
gress  that  special  measures  for  the  labeling  of  wines,  in 
addition  to  the  labeling  requirements  already  provided  for 
foodstuffs  generally,  were  necessary  for  the  proper  pro¬ 
tection  and  information  of  the  consuming  public  in  con¬ 
nection  with  the  marketing  of  wine  products.  It  is  the 
general  purpose  of  this  portion  of  the  statute,  and  of  the 
regulations  issued  under  it,  not  only  to  give  the  consumer 
the  most  complete  information  possible  regarding  the 
identity  and  quality  of  wines,  but  also  to  protect  him  from 
misleading  and  improper  labeling  and  to  prevent  practices 
which  would  hamper  American  winemakers  in  the  growth 
of  their  industry  and  in  the  development  of  sound  mer¬ 
chandising  practices. 

The  regulations,  in  general,  create  standards  under 
which  wines  are  designated,  and  prohibit  the  use  of  mis¬ 
leading  and  socially  objectionable  material  both  in  labeling 
and  advertising.  Tlieir  real  object  is  to  give  the  consumer 
a  ottle  of  wine  which  is  accurately  and  simply  labeled 
and  to  preclude  the  use  of  any  material  which  would  misi 
lead  or  confuse  him  or  which  would  bring  the  wine  indus- 
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try  into  disrepute  or  lessen  public  confidence  in  wine  prod¬ 
ucts  generally.  Their  purpose,  therefore,  is  two-fold:  to 
protect  the  consumer,  and  to  safeguard  the  industry  and 
promote  its  substantial  development. 

Wine  varieties  are  almost  innumerable  and  the  develop¬ 
ment  of  simple  labeling  standards  has  not  been  an  easy 
task.  Generally  speaking,  wines  fall  into  three  different 
categories.  There  are  those  which  are  labeled  under  semi¬ 
generic  designations,  names  which  were  originally  geo¬ 
graphical  but  which  through  long  usage  have  lost  their 
geographical  significance.  Ports,  sherries,  and  sauternes 
are  examples  of  this  class  of  wines.  They  were  originally 
produced  in  specific  geographical  areas  but  their  types 
have  become  so  well-known  that  they  may  now  be  manu¬ 
factured  any  place  in  the  world,  provided  appropriate 
appellations,  indicating  their  true  origin,  are  shown  on  the 
labels.  Another  group  of  wines  is  composed  of  those  wines 
which  are  still  strictly  geographical,  the  designations  for 
which  may  only  appear  on  wines  produced  in  the  regions 
indicated.  Typical  of  this  group  are  the  regional  wines  o 
France — Graves,  Medoc,  Chateau  Yquem,  etc.  The  third 
group  includes  the  varietal  wines,  those  which  are  desig¬ 
nated  by  the  name  of  the  grape  from  which  they  derive 
their  characteristic  flavor  and  bouquet  and  the  majority 
of  their  volume.  The  Cabernet,  Scuppernong  and  Semi  - 
Ion  are  typical  examples  of  this  group  which  includes 

profession  or  as  a  creative  hobby. 


as  a 
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While,  as  indicated,  these  are  the  three  categories  into 
which  practically  all  wines  fall,  there  are  other  classifica¬ 
tions,  less  important  because  they  represent  products 
manufactured  in  relatively  minor  quantities.  There  are 
the  so-called  formula  wines,  of  which  the  aperitif  wines, 
and  notably  vermouth,  are  the  leading  examples.  In 
addition,  there  are  those  wines  which  are  produced  from 
fruits  and  agricultural  products  other  than  grapes.  But 
although  these  are  numerous  from  a  varietal  standpoint, 
their  total  volume  is  not  important  in  relation  to  that  of 
grape  wine.  Peach  and  rhubarb  wine  might  be  cited  as 
examples  of  this  group. 


Considering  the  time  lost  and  the  progress  cancelled 
during  the  prohibition  period,  it  may  be  said  that  wine 
production  in  America  is  still  a  comparatively  new  indus¬ 
try,  and  the  work  of  developing  modern  wine  standards 
goes  back  but  little  more  than  a  decade.  The  Federal 
Alcohol  Control  Administration,  created  by  Executive 
Order  immediately  following  Repeal,  began  the  task  of 
developing  wine  standards  and  wine  labeling  require¬ 
ments.  After  it  had  functioned  for  less  than  two  years, 
its  duties  were  taken  over  by  the  Federal  Alcohol  Adminis¬ 
tration,  operating  under  the  terms  of  the  Federal  Alcohol 
Administration  Act  of  193  5.  The  standards  presently 
administered  by  the  Treasury  Department  were  largely 
eveloped  by  that  agency  during  the  period  from  193  5  to 
,  when  the  Administration  was  abolished  and  its 
functions  transferred  to  the  Alcohol  Tax  Unit.  A  few 

AlcilTdm'0  thC  -StaidardS  established  by  the  Federal 

hoi  Tax  VnTZ  r  I3"  $InCe  bCen  made  by  the  Alco- 
Tax  Unit  and  other  changes  and  improvements  in  these 
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standards  are  in  prospect  and  will  continue  to  be  made  as 
the  need  for  them  is  indicated  by  industry  developments 
or  consumer  interest.  During  this  brief  period,  a  credit¬ 
able  start  has  been  made  in  the  development  of  wine  label¬ 
ing  standards  and  in  the  matter  of  consumer  education 
and  information;  but  no  one  who  has  had  a  part  in  this 
program  would  fail  to  recognize  that  the  task  is  still 
uncompleted  and,  because  of  continuing  change,  can  never 


be  regarded  as  finished. 

The  Wine  Institute  is  the  association  of  wine  pro¬ 
ducers  which  has  been  serving  the  California  wine  indus¬ 
try  since  1934  as  the  clearing  house  for  industry  problems 
and  as  the  industry’s  representative  in  furthering  the 


cause  of  wine  throughout  the  United  States. 

The  Wine  Institute  was  created  in  1934  during  the 
months  of  uncertainty  that  followed  the  repeal  of  prohi¬ 
bition.  It  was  brought  into  existence  as  the  producers 
own  association  to  carry  out  a  clearly-defined  permanent 
program  for  the  entire  industry  in  all  matters  affectmg 
the  industry  as  a  whole.  Some  of  the  Institutes  in, ml 
projects  were:  To  promote  high  wine  quality  standards, 
to  broaden  markets,  to  educate  the  consumer,  to  cooper¬ 
ate  with  the  trade  in  developing  sound  merchandising 
methods,  to  collect  and  collate  grape  and  wine  indust  y 
Statistical  information,  to  conduct  market  survey  , 
work  for  uniform  and  reasonable  conditions  of  distri- 

.1  California  *i«  »  -»*  fo,  ~ 
of  reasonable  tax  rates  on  wine,  to  sponsor  technical 
“  Xn<l  »  cooperate  wid.  >"  Federal  and  »*•" 

ties  administering  wine  laws  and  regu  ations. 

Educational  activities  include  preparation  of  wine 
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publicity  material  for  consumer  publications,  conducting 
of  wine  educational  activities  throughout  the  trade  includ¬ 
ing  submitting  of  wine  material  for  trade  publications  and 
participation  in  conventions  and  meetings,  sponsoring  of 
National  Wine  Week  and  the  Spring  Wine  Fair,  securing 
cooperative  publicity  by  having  wine  included  in  related 
promotional  activities,  conducting  the  Wine  Study 
Course,  and  maintaining  a  library  of  wine  industry  infor¬ 
mation. 

Continuing  research  conducted  by  the  Wine  Institute 
includes  market  surveys,  industry  statistics,  summaries  of 
regulations,  wine  technology  studies,  viticultural  research 
and  studies  of  wine  and  grape  economics,  by-products, 
wine  history  and  wine  merchandising. 

Industry  activities  of  the  Wine  Institute  include  pro¬ 
moting  higher  quality  standards  in  individual  states, 
studying  of  new  laws  and  regulations,  developing  fire  pre¬ 
vention  procedures  for  wineries,  studying  and  recom¬ 
mending  improvements  in  the  fields  of  transportation  and 
packaging,  conducting  research  in  the  problem  of  stillage 
disposal,  and  assisting  wineries  in  maintaining  high  stand¬ 
ards  of  sanitation. 

The  organization  represents  the  industry  in  meeting 
such  national  problems  as  the  proposed  reduction  in  tariffs 
on  foreign  wines  and  brandies,  the  lowering  of  interstate 
trade  barriers,  such  as  high  state  taxes  and  licensing  fees 
wmch  discriminate  against  California  wines,  and  the 
ettorts  by  prohibitionists  to  enact  local  prohibition  laws 
throughout  the  country. 

The  Wine  Institute  represents  the  great  majority  of  all 
t-autorma  wine  growers  and  nearly  90  per  cent  of  all  wine 
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production  in  this  country.  In  addition,  a  large  number 
of  associate  members  throughout  the  United  States  enjoy 
the  .Institute’s  services. 

In  1947,  the  Wine  Institute  sponsored  and  became  a 
member  of  the  newly  organized  Wine  Conference  of 
America,  an  association  of  regional  wine  associations  which 
was  formed  to  represent  the  country’s  entire  wine  in¬ 
dustry. 

The  Institute,  a  nonprofit  corporation,  is  governed  by 
a  Board  of  Directors  elected  by  the  membership  at  the 
organization’s  annual  meeting.  The  president  of  the  Wine 
Institute  in  1949  was  Harry  Bacigaluppi;  Chairman  of  the 
Board  was  Walter  E.  Taylor.  H.  A.  Caddow  has  served 
continuously  as  secretary-manager  of  the  Wine  Institute 

since  its  formation  1 5  years  ago. 

The  Wine  Advisory  Board  came  into  existence  in  1938 
_ four  years  after  the  Wine  Institute.  The  two  organiza¬ 
tions  have  functioned  side-by-side  ever  since,  each  serving 
the  wine  industry  in  its  own  particular  field. 

While  the  Wine  Institute  embraces  a  score  of  essential 
activities,  the  Wine  Advisory  Board  has  one  main  mission. 
It  is  the  agency  that  administers  the  Marketing  Order  for 
Wine  issued  by  the  California  State  Department  of  Agri¬ 
culture  and  assented  to  in  writing  by  the  individual  mem¬ 
bers  of  the  industry. 

It  is  this  Marketing  Order  that  enables  the  industry  to 
conduct  its  national  advertising  and  merchandising  pro 

gram  on  an  industry-wide  basis. 

The  need  for  such  a  program  had  been  seen. through¬ 
out  the  wine  industry  for  years  before  the  initiation  of  t  e 
Marketing  Order  program.  While  wine  had  long  been 
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enjoyed  as  a  regular  daily  beverage  in  some  American 
homes,  there  were  many  more  homes  where  wine  was 
virtually  unknown.  Prohibition  was  only  partly  responsi¬ 
ble.  There  had  never  been  a  widespread  wine  tradition  in 
America.  Despite  this  country’s  ability  to  produce  millions 
of  gallons  of  excellent  wines,  the  potential  market  was 
restricted  because  the  average  American  had  never  learned 
enough  of  the  ABC  facts  of  wine  to  know  and  enjoy  its 
uses. 


Such  an  educational  program  was  considered  during 
the  Wine  Institute’s  early  years  but  it  was  postponed.  ,In 
1938,  California  wine  growers  agreed  that  the  time  to 
inaugurate  such  a  program  was  definitely  at  hand.  Under 
Wine  Institute  sponsorship  the  industry  advertising  pro¬ 
gram  was  initiated.  Because  wine  is  an  agricultural  prod¬ 
uct  it  was  natural  that  such  a  program  should  be  launched 
under  the  State  Agricultural  Marketing  Act.  In  accord¬ 
ance  with  tins  Act,  the  State  Director  of  Agriculture,  with 
the  written  assent  of  the  industry,  issued  a  Marketing 
Order  for  wine.  Each  time  that  the  Marketing  Order  has 
expired  since  then,  it  has  been  renewed  with  the  over¬ 
whelming  approval  of  the  industry. 

,  ,The  ,pr,0gram  met  with  immediate  success.  Wine  sales 
had  leveled  off  in  1938,  but  in  1939  when  the  first  adver- 

:r:;fTTared’ tW  b?an  to  pick  up- 

California  wines  throughout  the  country  have 

By  ■—  of  .2 ,  z 

T  u.  TneS  mt°  consumPt;o«  channels  was  more 
than  double  the  1938  volume. 

Advertisements  devoted  to  California  wines  are  fa 
t0  mill,°nS  of  Orleans.  They  have  appeared  regu- 


250 


WINES  of  the  WORLD 


larly  in  leading  national  magazines  and  in  newspapers.  In 
addition,  the  story  of  wine  has  been  carried  to  the  Ameri¬ 
can  people  with  outdoor  and  subway  postings,  with  cards, 
banners,  posters,  leaflets,  cookbooks,  and  through  displays 
at  expositions  and  fairs. 

Advertising  and  educational  work  by  the  Wine  Ad¬ 
visory  Board  has  stressed  basic  facts  about  wine,  its  role  as 
a  companion  of  food,  and  its  primary  and  most  popular 

uses — before,  with,  and  after  meals. 

The  Wine  Advisory  Board  has  produced  two  motion 
pictures  which  have  won  the  praise  of  motion  picture  and 
advertising  experts.  The  first  was  "Wine  Growing  in 
America,”  an  educational  film  in  sound  and  color  which 
was  completed  four  years  ago  and  which  has  been  viewed 
by  thousands  of  people  in  every  part  of  the  country.  The 
second,  "Daily  Double,”  is  a  waiter-training  film  designed 
to  educate  hotel  and  restaurant  personnel  in  the  serving 

of  wine.  It  was  released  in  1947.  , 

The  Wine  Advisory  Board  conducts  a  coordinate 
merchandising  program  through  field  representatives  m 
leading  cities  who  call  regularly  on  retail  stores,  o  e  ■ 
restaurants  and  distributors  to  assist  in  the  promotion  an 


S  liC  The'current  Marketing  Order  for  Wine  runs  until  the 
autumn  of  1951.  This  means  that  the  Wine  Advisory, 
Board  will  continue  to  carry  the  message  to  the  American 
people  that  the  wines  of  California  are  among  the  fines 

wines  of  the  world. 
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CALIFORNIA’S  WINE  AREA 


California  is  the  principal  vineyard  state  in  the  United 
States,  and  in  1947  ranked  fourth  among  all  countries  of 
the  world  both  in  total  production  of  grapes  and  in  total 
production  of  wine.  ,It  has  a  long  growing  season,  and  for 
this  reason  grapes  ripen  fully  in  this  state,  making  possible 
a  good  vintage  every  year.  In  previous  sections  the  pro¬ 
duction  of  wine  in  California  has  been  discussed  and 
detailed. 

When  one  learns  that  California  produces  all  of 
America’s  large  crop  of  raisins,  about  90  per  cent  of  its 
wine  and  92  per  cent  of  its  grapes,  the  uninformed  may 
picture  vast  continuous  vineyards  stretching  from  the 
well-watered  and  rocky  County  Del  Norte  to  the  ex¬ 
tremely  arid  County  Imperial,  or  in  other  words,  from  one 
end  of  this  long  state  to  the  other.  However,  a  brief 
review  of  the  state’s  wine  map  shows  that  such  is  not  the 
case  and  while  there  are  over  500,000  acres  of  bearing 
vineyards  in  the  state,  altogether  they  represent  only  a 

small  fraction  of  the  many  millions  of  acres  within  Cali¬ 
fornia’s  boundaries. 

About  the  whole  of  the  upper  third  or  the  entire  north 
section  of  the  state,  consisting  of  over  40,000  square  miles, 
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is  almost  entirely  without  grapes  or  wineries.  Most  of  this 
is  about  40°  latitude,  about  that  of  Philadelphia,  and  is 
subject  to  short  growing  seasons  and  often  to  severe  win¬ 
ters.  This  area  includes  ten  of  California’s  very  large 
counties. 

If  the  state  is  split  from  top  to  bottom  into  two  equal 
halves,  the  eastern  half  is  found  to  be  without  wineries. 
The  much  larger  portion  of  the  over  one-half  million  acres 
of  vineyards  is  found  judiciously  spread  about,  but  within 
less  than  one-fourth  of  the  total  area  of  this  most  extraordi¬ 
nary  state.  California’s  viticultural  area  is,  in  the  main, 
about  100  miles  northeast  and  south  of  San  Francisco,  a 
city  which  is  justly  called  the  wine  capitol  of  the  United 
States. 

In  the  lower  southern  coast,  south  of  San  Francisco, 
there  are,  except  for  those  in  Santa  Clara  County,  barely 
a  half-dozen  wineries  of  very  small  size.  These  are  in  the 
coastal  counties  of  San  Mateo,  Santa  Cruz,  Monterey, 
Kings,  Santa  Barbara,  Ventura  and  Orange.  In  Santa 
Clara  County  there  is  one  large  winery  and  several  of 
medium  size,  which  for  the  most  part  produce  table  wines. 
In  the  tiny  southwest  corner  of  California’s  largest 
county,  San  Bernardino,  there  are  about  40  wineries 
(Cucamonga-Ontario  district).  Where  the  northwest 
fringe  of  Kiverside  County  touches  this  section  there  are 
six  relatively  small  wineries.  This  leaves  more  than  nine- 
tenths  of  the  area  of  these  two  very  large  counties  and  all 
of  imperial  California’s  extreme  southeastern  county  also 

without  wineries  or  grapes. 

The  grape  crop  of  1947  in  California  on  the  basis  of 

September  estimates  was  a  record  high,  23  per  cent  above 
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the  average  and  one  per  cent  above  1946,  also  a  large  crop 
year.  Of  the  total  1947  grape  crop  (2,928,000  tons),  esti¬ 
mated  at  21.4  per  cent  were  wine  varieties,  consisting  of 
Zinfandel,  Carignane,  Alicante,  Mission,  Grenache,  Petite 
Sirah,  Semilion,  Palomino,  Cabernet,  Pinots,  Sauvignon  and 
many  other  varieties.  Some  20.6  per  cent  were  classed  as 
table  grapes  consisting  principally  of  Tokay,  Malagas,  and 
Emperor,  and  58  per  cent  were  classed  as  raisin  grapes, 
mostly  Thompson  Seedless  and  Muscat  of  Alexandria.  All 
the  varieties  of  any  of  the  three  groups  are  suitable  for 
making  wine,  but  wine  varieties  are  really  suitable  only 
for  wine. 

If  only  the  wine  grapes  of  California  were  made  into 
wine  they  certainly  could  not  furnish  the  122-odd  million 
gallons,  apparent  total  consumption  of  California  wine  in 
the  United  States  in  1946,  or  the  country’s  nearly  one- 
gallon  per  capita  of  California  wine  consumed  during  the 
same  period.  It  is  apparent  therefore,  that  a  great  portion 
of  giapes  other  than  wine  grapes  goes  into  various  types 
of  wines,  as  such,  and  as  brandy  used  in  the  production 
of  dessert  wines.  There  is  always  a  steady  influence  at¬ 
tempting  to  persuade  growers  to  turn  all  new  acreages 
into  the  best  wine  varieties  of  grapes,  but  lack  of  ade¬ 
quate  price  differential,  and  the  5  to  10  time  yield  be¬ 
tween  the  wine  grape  and  the  raisin  and  table  grape 
have  retarded  this.  Among  the  new  plantings  of  the  last 
few  years,  however,  one  acre  of  wine  grapes  is  planted  to 
every  two  of  the  other  types.  While  sherry,  angelica, 
1  okay  and  other  dessert  wines  may  contain  all  or  mostly 
of  all  the  juice  of  raisin  or  table  grapes,  they  usually  require 
twice  as  many  grapes  as  a  table  wine. 
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As  has  already  been  discussed  elsewhere,  the  grapes 
grown  in  California  for  any  purpose  are  practically  all  of 
the  Vitis  vinifera  species,  just  as  practically  all  of  the 
grapes  grown  in  the  east  are  of  the  Vitis  labrusca  species. 
This  is  not,  of  course,  rigidly  correct  because  some 
labrusca  strains  and  their  hybrids  are  grown  to  a  very  small 
extent  in  California,  and  there  are  also  some  vinifera 
species  and  some  of  their  hybrids  also  grown  to  a  small  or 
insignificant  extent  out  of  California.  The  labrusca  varie¬ 
ties  have  not  been  classified  into  groups. 

It  was  once  customary  to  divide  the  viticultural  areas 
of  the  state  into  just  three  divisions:  the  southern  district, 
the  coastal  area,  and  the  central  valley.  The  former 
includes  such  areas  as  the  Santa  Clara  Valley  with  the 
neighboring  counties  of  San  Benito  and  Santa  Cruz,  the 
Alameda  County  Districts,  Contra  Costa  County,  Solano 
County,  the  Napa  Valley,  and  Sonoma  and  Mendocino 
Counties.  In  the  central  or  interior  valley  category  are  the 
Sacramento-Lodi  areas,  the  Escalon-Modesto  District,  the 

Madera-Fresno-Tulare-Delano-Southern  San  Joaquin  Val¬ 
ley  District.  Southern  California  does  not  fit  well  into 
any  section  since  most  of  the  vineyard  plantings  are  at 
Cucamonga  approximately  70  miles  from  the  coast  and 
yet  they  are  on  the  ocean  side  of  the  mountains.  Also, 
Escondido  near  San  Diego,  is  a  separate  little  district.  By 
considering  Southern  California,  the  coastal  districts  an 
the  central  valley  districts,  one  has  a  three-part  organiza¬ 
tion  plan  which  might  be  clearer  to  those  who  do  not  have 

a  fair  idea  of  California  topography. 

The  coastal  counties  produce  proportionately  far  more 
table  wine  than  dessert  or  appetizer  wine,  while  the 
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interior  valleys  have  a  much  larger  proportionate  produc¬ 
tion  of  dessert  and  appetizer  wines  than  of  table  wines. 
Similarly,  a  county  like  Sonoma  with  a  large  number  of 
wineries,  is  distinguished  by  the  fact  that  most  of  the 
wineries  are  relatively  small,  family-owned  vineyard  and 
wine  enterprises  although  there  are  several  large  wineries. 
On  the  other  hand,  counties  like  San  Joaquin  or  Fresno 
are  distinguished  by  the  fact  that  most  of  the  wineries  are 
large  scale  enterprises. 

There  are  a  great  many  wineries  which  are  owned  by 
individuals  or  families.  There  are  also  wineries  that  are 
corporate  enterprises,  and  about  one-third  of  California’s 
wine  production  is  by  wineries  that  are  operated  100  per 
cent  by  grower-owned  cooperatives. 

The  more  recent  method  of  classification  is  to  divide 
the  wine  area  into  eight  divisions  beginning  with  two  areas 
north  of  San  Francisco,  one  east  of  San  Francisco, 
three  down  the  central  valleys  between  the  coastal  range 
of  mountains  and  the  Sierra  Nevada  range,  one  division 
south  of  San  Francisco,  and  finally  the  southern  district 
as  it  is  now.  Adhering  to  the  more  modern  division  based 
chiefly  on  climatic  conditions  but  starting  in  the  southern 
part  of  the  state  because  the  earliest  wine  grapes  ripen  first 
in  the  south  and  hence  the  first  wine  is  made  there,  wine 
growing  in  California  will  be  discussed  systematically. 

1.  The  Southern  California  district  includes  the  San 
Diego  section  nearest  the  Mexican  border  with  8  small 
wineries  whose  post  office  is  Escondido,  22  wineries  in  the 
southwest  corner  of  San  Bernardino  County,  6  in  the 
extreme  northwest  corner  of  Riverside  County,  and  22 
clustered  in  and  about  the  City  of  Los  Angeles. 
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Their  first  grapes  are  shipped  to  them  during  the  early 
days  of  July  from  the  hot  desert  valleys  (Imperial) ,  mostly 
Thompson  Seedless — culls  and  surplus  of  the  early  table 
grapes  and  later  part  of  the  early  crop  of  table  and  raisin 
grapes  from  the  central  valleys.  Most  of  these  grapes  are 
fermented  and  distilled  into  high  proof  brandy  for  use 
in  the  production  of  dessert  wines.  North  of  Los  Angeles 
over  the  Tehachipi  Mountains  to  the  San  Joaquin  Valley 
there  are  no  wineries  until  Arvin  is  reached. 

2.  The  Fresno-San  Joaquin  Valley  district,  extending 
from  Arvin,  a  small  town  about  100  wineless  miles  due 
north  of  Los  Angeles,  through  the  warm  San  Joaquin 
Valley  north  to  Madera,  is  the  district  in  which  most 
of  California’s  dessert  wine  is  made.  This  section  in¬ 
cludes  the  great  oil  lands  of  the  Bakersfield  and  Delano 
areas,  where  water  must  be  pumped  from  great  depths  or 
brought  from  the  Sierra  Nevada  Mountains.  In  this  hot¬ 
test  of  America’s  grape  areas  the  Muscat  is  king.  The  San 
Joaquin  River  runs  east  and  west  through  most  of  this 

area. 

3.  In  the  more  modern  mode  of  wine  area  classifi¬ 
cation  the  next  district  does  not  continue  up  the  central 
valley  but  swings  over  to  the  south  coastal  wine  aiea,  the 
Santa  Clara— San  Benito— Santa  Cruz  district  immedi¬ 
ately  south  and  east  of  San  Francisco,  especially  noted  for 
its  white  and  red  table  wines,  champagnes  and  also  its 
dessert  wines.  This  is  about  450  miles  up  the  coast  from 
Los  Angeles,  a  long  coastal  stretch  with  barely  5  small 
wineries.  Santa  Cruz  has  only  2  wineries;  Santa  Clara, 
the  famed  fruit  area,  has  46;  and  San  Benito  has  6.  The 

hills  above  Santa  Clara  and  Santa  Cruz  grow 


mountainous 
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some  of  California’s  best  wine  grapes.  The  hilly  sections  oi 
this  area  are  densely  wooded  and  often  wild  animals,  es¬ 
pecially  deer,  take  a  heavy  toll  of  the  vineyards. 

4.  The  fourth  district  is  a  continuation  of  the  central 
valley.  North  from  Modesto  to  Escalon,  there  is  a  dessert 
wine  district  between  the  Fresno  area  and  Lodi  which  runs 
parallel  to  the  San  Joaquin  River.  It  is  considerably  cooler 
than  the  Fresno  area. 

5.  The  next  division  is  the  Alameda-Contra-Costa- 
Livermore  district  just  east  of  San  Francisco,  whose  best 
known  wines  are  white  sauternes,  red  table  wines  and 
champagnes. 

6.  The  sixth  division,  the  Lodi-Sacramento  district,  is 
in  the  great  central  valley,  and  is  known  best  for  its  dessert 
wines.  This  is  the  Tokay  region  of  California.  Flere  are 
found  vast  seas  of  vineyards,  where  Tokay  grape  vines 
have  developed  tree-like  trunks  and  arms  to  hold  up  the 
enormous  weight  of  the  yields.  The  Tokay  bunches  are 
very  large  and  heavy,  occasionally  weighing  up  to  11 
pounds  or  more,  and  often  cannot  be  plucked  from  the 
vines  even  with  the  strongest  hands.  The  San  Joaquin 
River  flows  north  from  Fresno  but  is  due  west  below  Lodi 
and  empties  into  the  Bay.  This  area  is  well-watered  with 
the  Sacramento,  American,  Cosumnes  and  Mokelumne 
Rivers.  In  this  district  is  the  Agricultural  College  at  Davis, 
with  the  world’s  greatest  grape  proving  station. 

7.  This  district  includes  the  Napa  Valley  and  neigh¬ 
boring  Solano  County  with  three  wineries,  also  north  of 
San  Francisco,  most  famous  for  dry  red  and  white  table 
wines.  Napa  County  contains  48  wineries,  among  which 
are  California’s  very  best.  Many  have  won  great  honors 
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abroad  against  the  best  foreign  competition.  This  area  is 
near  the  Napa  River  and  very  hilly,  and  is  famous  for  its 
geysers  and  boiling  springs. 

8.  The  Sonoma-Mendocino  district  is  the  district  far¬ 
thest  north.  It  is  along  the  coast,  and  is  directly  north  of 
San  Francisco.  It  is  noted  for  its  red  and  white  table  wines, 
and  champagnes.  Mendocino  County  has  only  7  wineries, 
but  Sonoma  has  70  among  which  are  some  of  America’s 
most  noted.  Its  vineyard  yields  are  low  and  grapes  are 
grown  mostly  on  hillsides.  This  area  is  naturally  blocked 
off  from  the  Napa  area  by  the  historic  Russian  River  and 
by  an  intervening  range  of  hills.  As  in  the  Napa  valley 
area  some  of  the  grapes  grow  in  the  valley  bottoms,  but 
most  grow  on  the  mountain  slopes  and  the  yields  are  quite 
low:  from  one  to  three  tons  per  acre.  Some  authors  and 
winemen  prefer  to  consider  the  Napa-Sonoma-Mendocino 
area  as  a  unit. 

While  there  are  some  similarities  common  to  all  these 
eight  large  wine-producing  area  localities,  there  is  basis  for 
their  separation  as  all  have  some  outstanding  differences. 
The  southern  district  is  almost  entirely  flat  valley  land  and 
characterized  by  hot  summers.  It  is  the  cradle  of  enology 
of  California,  begun  by  the  sainted  and  faultless  Junipero 
Serra  and  other  Franciscan  fathers,  followed  by  Chapman, 
Vignes,  and  Haraszthy— all  who  made  earliest  wine  history 
here.  Although  this  area  is  not  specially  noted  for  any 
particular  variety,  practically  every  sort  of  vinifera  va¬ 
riety  is  grown  here.  In  the  Cucamonga  section  is  the 
largest  single  vineyard  in  the  United  States.  Up  to  a  few 
years  ago  this  mammoth  Cucamonga  vineyard  was  rated 
as  the  world’s  largest.  Since  that  time,  however,  the  vine- 
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yard  at  Santo  Tomas,  Ensenada,  Mexico,  has  planted  up 
to  more  than  10,000  acres  of  grapes  and  is  now  probably 
the  world’s  largest.  Argentina  also  is  said  to  claim  the 
world’s  largest  vineyard.  In  this  southern  district  where 
the  vineyards  are  jostled  increasingly  by  citrus,  walnut 
and  avocado  groves,  there  are  still  grown,  on  a  commercial 
plane,  more  varieties  of  grapes  than  in  any  of  the  other 
districts.  At  Guasti,  experimental-commercial  plots  of 
new  and  old  varieties  of  grapes,  because  of  the  experience 
and  knowledge  they  have  furnished,  have  been  of  untold 
value  to  the  world. 

Due  north  from  Los  Angeles  of  the  southern  district, 
and  after  a  hundred  miles  without  wineries  there  is  the 
lowest,  dryest,  and  warmest  end  of  the  great  central  valley 
near  Arvin.  In  and  about  Delano  there  are  a  number  of 
very  large  typical  dessert  wine  wineries.  Most  of  the  win¬ 
ery  operations  here  are  on  a  large  scale.  The  wineries  are 
equipped  witth  high-walled,  commodious  concrete  fer¬ 
menters  with  capacities  of  over  50,000  gallons  including 
the  largest  type  column  brandy  stills,  great  blending  tanks 
holding  nearly  200,000  gallons,  and  great  trains  of  tank 
cars  pull  out  frequently  loaded  with  brandy  and  wine.  In 
this  area  the  temperatures  get  very  high  so  that  water  is 
their  most  serious  problem  and  it  must  be  pumped  from 
gieat  depths  of  800  to  1,000  feet.  Grapes  are  abundant, 
consisting  mostly  of  raisin  and  table  varieties  (94  per 
cent) .  From  the  tops  of  the  distilling  towers  a  majestic 
view  meets  one  s  eye.  Great  oceans  of  vineyards  in  all 
directions  disappear  on  the  horizon,  consisting  mostly  of 
white  and  red  Malagas,  Ribiers,  Thompson  Seedless, 
Emperor  and  Muscats. 
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The  yields  per  acre  are  large,  from  10  tons  per  acre  of 
Thompson’s  to  20  tons  per  acre  of  Burger’s.  In  this  area 
one  concern  owns  6,000  acres  of  Thompson  Seedless  grapes 
in  almost  one  unit.  The  vast  vineyards  stretching  for  miles 
and  miles  in  this  area  are  very  impressive,  beautified  by 
long  lines  of  pomegranate  trees  laden  with  the  great  scarlet 
fruit  at  vintage  time.  In  this  end  of  the  warm  valley  citrus 
fruit  and  avocados  again  appear.  Tremendous  quantities 
of  beans,  peas,  cauliflowers,  melons,  cabbages  and  celery 
are  also  grown  in  this  area  for  nation-wide  shipping.  White 
grapes  are  much  more  abundant  than  red,  and  port  is  about 
the  only  red  wine  made,  the  rest  being  mostly  sherry, 
muscatel,  and  angelica,  requiring  white  grapes.  In  Fresno 
City,  the  capitol  of  this  dessert  wine  area,  is  America’s 
largest  single  winery,  storing  about  18  million  gallons  of 
wine.  Grapes  are  delivered  by  trains  into  the  winery  yards, 
and  by  fleets  of  trucks  which  deliver  the  white  Muscats, 
Thompson’s,  Malagas,  Sultanas,  and  red  grapes  such  as 


Carignane,  Zinfandel  and  Mission,  though  in  smaller  quan¬ 
tities  than  the  white  grapes.  This  Fresno  area,  including  the 
towns  of  Selma,  Sanger,  Fowler,  Reedley,  Clovis,  Parlier, 
and  other  smaller  settlements  nearby,  is  in  the  heart  of  the 
great  Muscat-raising  region.  Here  most  of  the  raisins  of  the 
state  and  county  are  grown  and  dried  during  the  vintage. 
They  are  seen  for  miles,  sun-drying  in  the  vineyards  and 
fields  on  all  sides.  In  and  about  Fresno  City,  the  states 
largest  raisin  conditioning  and  packing  plants  are  located. 
A  great  deal  of  the  grape  juice  is  made  into  grape  con¬ 
centrate  used  for  sweetening  wines  in  California  and  for 
winemaking  in  many  wineries  of  the  east.  The  two  coun¬ 
ties  below  Fresno,  Kings  and  Tulare,  contain  two  and  six 
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wineries,  respectively.  Fresno  county  with  22  large  and  10 
small  wineries  produces  more  wine  and  brandy  than  any 
other  county  in  California,  and  has  about  70  million 
gallons  total  storage  for  wine. 

It  is  usually  more  convenient  to  discuss  the  next  viti- 
cultural  division  of  the  central  valley  in  turn,  but  to  be 
consistent  with  the  standard  divisions  it  is  better  to  detail 
the  south  coast  vineyard  area  below  San  Francisco — known 
as  the  Santa  Clara-San  Benito-Santa  Cruz  area.  The  small 
county  of  San  Mateo,  directly  south  of  San  Francisco,  has 
only  two  small  wineries,  two  medium-size  in  Santa  Cruz 
County,  and  one  typical  for  this  district  on  top  of  Ben 
Lomond  Mountain  near  Eagle  Rock. 

In  this  vineyard  division  is  the  heart  of  Santa  Clara 
Valley’s  fruit-growing  areas  consisting  of  apricot,  prune, 
peach,  apple,  and  other  fruit  orchards  with  their  fruit¬ 
drying  and  processing  plants.  The  first  typical  wineries 
of  this  area  are  in  the  mountainous  regions  of  Saratoga  and 
Los  Gatos  which  are  reached  by  tedious  upward  winding 
roads.  On  these  hills  and  slopes  many  wine  grape  varieties 
are  grown,  particularly  those  that  form  the  basis  of  Euro¬ 
pean  wine  (mainly  those  of  France)  :  Folle  Blanche,  Gam- 
ay,  Aramon,  Chasselas,  Pinots,  Semilion,  Columbard,  Ca¬ 
bernet,  and  a  number  of  others.  There  are  46  wineries  in 
the  County  of  Santa  Clara  and  among  these  are  numbered 
some  of  California’s  most  noted  wineries,  mostly  from 
medium-size  to  small.  The  fermentations  and  operations 
are  carried  on  in  small  units  in  these  mountain  wineries. 
This  is  principally  a  table  wine  district  but  in  order  to 
round  out  the  full  list  of  assorted  wines,  dessert  wines 
aie  produced  as  well.  In  the  southern  end  of  the  Santa 
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Clara  Valley  is  situated  the  largest  winery  in  this  section 
storing  over  3  million  gallons  of  wine.  There  is  another  at 
Madrone  which  has  2  million  gallons  storage  capacity. 

San  Benito  County  has  six  wineries,  all  in  Hollister, 
except  one  which  is  very  small.  As  this  section  is  essentially 
a  table  wine  and  champagne  area,  a  large  assortment  of 
wine  grapes  is  produced.  A  large  proportion  of  the  black 
grapes  are  Zinfandel,  Carignane,  Mataro,  Grenache,  Mis¬ 
sion,  Malvoisie,  and  others;  among  the  whites  are  Chasselas, 
Semilion,  Sauvignon,  and  Chardonnay. 

In  the  Cinego  Valley’s  wild  oats  and  barley  fields,  there 
is  an  area  near  Hollister  noted  for  its  white  grapes,  such  as 
Burgers,  white  Pinot,  Sylvaner  and  Johannisberg  Rieslings. 
The  Rieslings  are  said  to  be  at  their  best  in  San  Benito 
County.  Ninety-six  per  cent  of  the  11,000  acres  of  grapes 
grown  in  this  division  are  wine  grapes.  At  times,  Thomp¬ 
sons,  Emperors,  and  Tokays  are  brought  from  the  Fresno 
and  Lodi  divisions. 

The  Alameda-Contra-Costa-Livermore  area,  because 
it  includes  the  City  of  San  Francisco,  co-extensive  with 
San  Francisco  County,  is  sometimes  referred  to  as  the 
"San  Francisco  Area,”  but  to  vintners  it  is  more  often 
known  as  the  Livermore  Area.  The  city  area  comprises  1 8 
premises  consisting  of  wineries  proper,  bottling  and  finish¬ 
ing  premises,  champagne  producers  and  general  head¬ 
quarters  for  the  large  wine  establishments.  San  brancisco 
is  the  home  of  the  California  Wine  Institute  whose  mem¬ 
bership  forms  the  bone  and  sinew  of  the  great  wine  indus¬ 
try  of  California.  This  area,  just  east  of  San  Francisco,  is 
best  known  for  its  red  and  white  table  wines,  especially 
Sauternes,  grown  on  soil  different  from  any  so  far  en 
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countered.  Rather  gravelly,  it  resembles  very  much  the 

famous  Graves  area  of  France. 

In  Berkeley  there  is  Hilgard  Hall  on  the  University  of 
California  campus,  where  may  be  found  four  of  Ameri¬ 
ca’s  outstanding  veteran  scientists  who  have  specialized 
in  wine  products,  Doctors  Cruess,  Joslyn,  Marsh  and 
Vaughan,  working  in  the  University’s  Division  of  Food 
Technology.  Also  in  Berkeley  is  the  Berkeley  Yeast  Labo¬ 
ratory,  founded  and  directed  by  Julius  H.  Fessler,  which 
furnishes  yeast  cultures  to  wineries  throughout  the  United 
States  and  Canada  and  which  has  a  collection  of  all  the  bet¬ 
ter  known  commercial  strains  of  wine  yeast  cultures.  Just 
to  the  north,  in  Albany,  is  the  Western  Regional  Research 
Laboratory  of  the  United  States  Department  of  Agri¬ 
culture.  Alameda  County  has  twice  the  number  of  wine¬ 
ries,  1 6,  and  a  greater  wine  output  than  her  sister  county, 
Contra  Costa,  but  the  latter’s  grape  acreage  is  6,000  acres 
as  compared  to  Alameda’s  3,500.  About  97  per  cent  of  all 
this  acreage  consists  principally  of  the  low  yielding,  finer 
wine  grape  varieties.  Half  of  Alameda’s  wineries  are  in 
and  about  Livermore,  and  several,  although  of  medium 
size,  have  grown  famous  and  are  known  the  world  over. 
Most  of  the  others  are  in  Pleasanton  and  Mission  San  Jose. 

Madera  County,  in  the  great  central  valley  division 
referred  to  as  the  Modesto-Escalon-Lodi-Sacramento  viti- 
cultural  district,  has  only  3  wineries,  1  of  them  being 
the  second  largest  in  the  state  with  over  1 1  million  gallons 
storage  on  one  premises;  the  others  are  of  medium  size 
producing  all  dessert  wine  or  by  far  mostly  dessert  wine. 
Merced  County  has  only  1  small  winery  at  Livingston. 
In  Stanislaus  County  there  are  8  wineries,  2  very  small, 
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2  small,  but  the  four  largest  all  in  or  near  Modesto,  and 
the  group  totals  12  million  gallons  storage.  The  banner 
county  of  this  group,  however,  is  San  Joaquin,  with  36 
wineries,  aggregating  over  53  million  gallons  storage. 
Stockton,  the  most  important  city  in  the  county,  has 
only  a  very  few  small  wineries  but  Manteca,  below  Stock- 
ton,  has  1  large  and  4  medium-sized  wineries,  Escalon,  a 
few  miles  east,  has  1  small,  1  medium,  1  large  and  1  very 
large,  and  ranks  second  in  the  state  in  total  storage  ( 1 5  Zi 
million)  but  third  in  single  size.  North  of  Stockton  in 
the  group  of  towns  including  Lodi,  Woodbridge  and 
Acampo  are  more  than  half  the  wineries  and  about  half 
the  storage  capacity  of  the  county.  Lodi  is  the  princi¬ 
pal  wine  center  of  the  county  with  14  wineries  and 
about  21  million  gallons  storage.  Sacramento  County 
contains  1 0  wineries  with  a  total  of  1 1  million  gallons  stor¬ 
age  capacity.  North  of  Sacramento  in  Placer  County  there 
are  8  very  small  wineries,  in  Nevada  1,  very  small,  and 
in  Butte,  2  small  wineries.  The  larger  wineries  in  this 
viticultural  area  produce  a  great  amount  of  sherry,  usu¬ 
ally  by  the  California  hot  water  or  steam  coil  heating 
process,  which  may  be  followed  by  having  the  barrels 
standing  in  open  weather  basking  in  the  sunshine;  and  by 
the  him  yeast  process,  sometimes  blending  them  with  each 

other  to  produce  a  satisfactory  product. 

Many  of  the  most  modern  winery  devices  and  practices 

arc  used  in  these  larger  wineries.  Stillage  disposal  plants 
bring  in  revenue  from  tartrates  and  avoid  contaminating 
streams.  All  grape  boxes  and  crushing  equipment  in  some 
of  these  wineries  are  washed,  steamed  and  dried  each  day 


California’s  Wine  Area 


265 


after  using.  In  some  plants  the  blending  tanks  have  a 
capacity  of  %  million  gallons. 

From  south  to  north  through  this  valley,  the  grapes 
which  at  first  are  raisin,  table,  and  others  to  be  used  for 
sweet  wine,  change  to  the  table  wine  order,  but  are  still 
overwhelmingly  Tokays,  as  this  area  is  California  s  Tokay 
area.  This  is  particularly  so  in  Victor,  Woodbridge,  and 
the  Mokelumne  River  district  where  a  veritable  sea  of 
Tokays  is  grown  on  both  sides  of  the  roads  and  up  to  the 
very  winery  doors  themselves.  There,  Grenache,  Mission, 
Golden  Chasselas,  Alicante,  Zinfandel,  Carignane,  Petite 
Sirah,  Mataro,  Green  Hungarian,  Burgers,  Feher  Szagos, 
are  also  produced,  besides  the  Tokays,  Thompsons,  Muscats, 
and  Sultanas. 

Although  some  of  the  wineries  make  some  table  wine, 
the  whole  valley  is  predominantly  a  dessert  wine  district. 
Some  wineries  specialize  in  sherry.  One  of  the  largest  uses 
only  Feher  Szagos  grapes  for  sherry,  others  only  Tokay, 
but  any  one  of  the  white  grape  juices  is  likely  to  be  found 
alone  or  as  a  mixture  in  the  valley  sherry. 

Davis  is  known  the  world  over  for  its  experimental 
grape  growing  and  the  great  work  of  Winkler,  Amerine, 
Jacobs  and  Guynon.  At  the  top  of  the  great  central  valley 
above  the  upper  section  of  the  Lodi  area  and  about  Sacra¬ 
mento,  the  soil  is  well-watered,  alluvial,  and  rich.  Most 
of  it  is  used  for  truck-farming  and  the  vineyards  begin 
to  disappear  At  Sacramento  it  is  only  64  miles  due  west 
to  Napa  City,  the  most  important  city  viticulturally  of 
the  Napa  Valley-Solano  County  Division.  Solano  county 
itself  has  only  3  wineries;  2  near  Napa  are  small  and 
produce  only  table  wines,  but  1  winery  at  Cordelia,  on 
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the  border  of  the  sweet  wine  area  and  the  dry  wine  district, 
gets  Tokays  from  Lodi,  Zinfandels  from  Stockton  and  uses 
a  mixture  of  table  and  wine  grapes  to  produce  only  port 
and  Tokay  wine  which  it  sells  to  the  larger  wineries.  This 
is  common  practice  in  California,  where  a  hundred  or 
more  small  farmer  wineries  sell  their  roughly  racked-off 
dry  wines  to  larger  concerns  who  "blend  out  any  imper¬ 
fections.” 

The  town  of  Napa  is  at  the  southern  end  of  the  rela¬ 
tively  short  Napa  Valley,  an  important  table  wine  area. 
Napa  County  has  48  wineries  in  all  and  12,000  acres  of 
vineyards,  practically  all  growing  wine  grapes.  Around 
Napa  the  wineries  are  few  and  small,  but  about  10  miles 
out  of  Napa  is  this  district’s  largest  and  one  of  America’s 
most  noted  wineries,  with  3  >4  million  gallons  storage. 
Northward  up  the  valley  there  are  several  large,  nearly  2 
million  gallon  storage  wineries  at  Oakville  and  Ruther¬ 
ford.  Further  up  the  valley  at  St.  Helena  there  is  the  heart 
of  wine  growing  in  this  district.  Here  there  are  26  wineries. 
Still  further  up  near  the  top  of  the  valley,  in  the  land  of 
the  bubbling  hot  mud  springs  and  geysers  at  Calistoga, 
there  are  6  more.  Although  this  Napa  Valley  is  a  true 
table  wine  area,  the  few  larger  wineries  produce  the  full 
line  of  wines:  chablis,  sauternes,  riesling,  muscatel,  port, 
sherry,  claret,  burgundy  and  a  number  of  varietal  wines. 
Although  the  tonnage  yield  of  grapes  per  acre  in  this  area 
is  small,  a  full  line  of  wine  grapes  is  grown:  Green  Hun¬ 
garian,  Golden  Chasselas  (Palomino) ,  Semilion,  Sauvignon 
Blanc  and  Vert,  Riesling,  Pinots,  Petite  Sirah,  Alicante, 
Cabernet,  Grand  Noir,  Malvasia  Bianca,  Salvador  and 
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another  grape  yielding  blood-red  juice,  the  Alicante  Gan- 
gin,  a  small  football-shaped  grape. 

The  district  farthest  north  in  California  is  the  Sonoma- 
Mendocino  district,  which  lies  along  the  coast  directly 
north  of  San  Francisco.  It  grows  all  wine  types  but  is 
especially  noted  for  its  white  and  red  table  wines  and 
champagnes. 

Mendocino  County  has  several  wineries  in  a  row  along 
the  upper  Sonoma  valley,  and  4  are  grouped  about  Ukiah. 
All  the  wineries  in  this  county  are  small  and  all  pro¬ 
duce  only  table  wines  except  the  largest  one  at  Ukiah, 
which  produces  mostly  table  wine  but  also  some  dessert 
wine,  champagne,  and  vermouth. 

Sonoma  County  leads  all  other  counties  of  California 
in  the  number  of  wineries,  with  70,  which  is  18  per  cent 
of  all  of  California’s  389  wineries.  Most  of  Sonoma’s 
wineries  are  stretched  along  the  Sonoma  Valley  just  off  the 
Redwood  National  Flighway  (U.  S.  101).  Topographi- 
cally,  these  winery  locations  resemble  the  main  central 
bone  of  a  fish  with  Sonoma  at  the  bottom  of  the  valley  and 
Ukiah  at  the  upper  end.  Most  of  the  wineries  are  small, 
and  more  than  70  per  cent  of  them  produce  red  table  or 
white  table  wines  only.  The  larger  ones  produce  all 
kinds  of  wine,  table,  dessert,  vermouth,  and  champagne  and 
at  least  one,  the  largest,  produces  grape-juice  concentrate. 
Of  these  wineries  which  range  from  medium-large  to 
small,  44  have  a  total  storage  capacity  of  24  million 
gallons;  more  than  one- third  of  this  capacity  is  possessed 
by  one  of  the  largest,  oldest,  and  best-known  wineries  in 
America  and  is  almost  at  the  top  of  the  valley  at  Asti,  with 
over  10  million  gallons  storage  capacity.  There  are  26 
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very  small  wineries  producing  mostly  red  table  wine.  Black 
grapes  are  far  more  plentiful  here  than  white.  Practically 
all  the  wine  grapes,  both  red  and  white,  that  grow  at  all  in 
California  are  grown  and  utilized  in  this  area,  with  the 
black  grapes,  Zinfandel  and  Carignane,  leading.  Zinfandel 
ordinarily  produces  first  and  the  season  usually  closes  with 
Carignane.  Palomino  is  the  most  abundant  white  grape 
grown  in  this  area.  Most  of  the  wineries  here  grow  their 
own  grapes  but  the  large  ones,  because  of  their  volume  and 
number  of  types  of  wines  and  wine  products,  must  pur¬ 
chase  some  grapes. 

Grapes  from  the  valley  may  be  purchased  for  special 
use  here,  as  they  are  purchased  by  other  areas  as  well. 

There  is  more  similarity  between  the  Napa  Valley  area 
and  Sonoma  Valley  area  than  between  any  other  two  viti- 
cultural  sections.  They  are  in  parallel  valleys  running 
north  and  south  and  are  fundamentally  table  wine  regions. 
Many  larger  winery  corporations  of  other  areas  maintain 
wineries  here  to  furnish  their  table  wine,  which  is  shipped 
away  to  be  finished  and  bottled  elsewhere.  It  is  convenient 
to  tour  both  of  these  sections  by  going  up  the  Napa  Valley 
and  crossing  over  from  the  head  of  the  valley  and  return¬ 
ing  southward  down  the  Sonoma  Valley  through  Petaluma 
and  Sausalito  and  across  the  Golden  Gate  Bridge  to  enter 
San  Francisco  again. 


16 
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WINEMAKING  IN  NEW  YORK  STATE 


Although  New  York  State  ranks  next  to  California 
in  the  quantity  of  wine  produced  in  the  United  States, 
the  amount  produced  by  it  is  actually  less  than  one-tenth 
of  the  volume  of  the  latter.  What  it  lacks  in  volume  is 
well  made  up  in  romance,  and  in  interest.  Because  of 
their  quiet  natural  dignity  and  aspect  of  conservatism, 
few  people  realize  that  the  vineyards  and  wineries  of  the 
Finger  Lake  region  comprise  one  of  the  truly  great  wine¬ 
making  areas.  The  total  New  York  State  wine  production 
is  divided  between  that  produced  in  the  Finger  Lakes  area 
at  both  ends  of  Lake  Keuka,  which  also  includes  a  number 
of  other  scattered  up-state  wineries,  and  that  produced 
in  the  New  York  City  wine  area.  There  is,  however,  a 
vast  difference  between  the  materials  used,  methods  of  pro¬ 
duction,  and  the  products  of  these  divisions.  The  up-state 
scene  is  very  old  in  the  country’s  history.  It  is  very  slowly 
improving,  steadily  adding  every  modern  device  that  tends 
to  improve  its  products.  The  city’s  production  is  com¬ 
paratively  new  and  is  constantly  changing,  producing  a 
large  number  of  wine  products  from  fruits  and  materials 
otner  than  grapes.  More  will  be  said  about  this  group  later. 

Flammondsport,  at  the  south  end  of  Lake  Keuka,  is 
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often  referred  to  as  the  wine  capital  of  the  Finger  Lakes 
wine  area.  The  Penn  Yan  section  at  the  north  end  of  the 
lake  has  a  sizable,  but  smaller,  wine  production.  Lake 
Keuka  is  22  miles  long  and  lf/2  miles  wide  and  on  its  slop¬ 
ing  approaches  there  are  60  miles  of  shoreline  banked  by 
an  almost  continuous  stretch  of  trellised  vines.  This  area 
extends  as  far  north  as  it  is  practicable  to  attempt  to  grow 
the  large  number  of  varieties  of  the  V.  labrusca  species  for 
which  it  is  noted;  and  in  the  cultivation  of  which  it  has 
apparently  excelled  all  other  areas  growing  this  particular 
native  grape  species.  This  is  made  possible  only  by  the 
tempering  influence  of  the  large,  very  deep  glacier  lake 
which  prudently  holds  back  any  premature  budding  of 
vines  in  the  early  spring  and  extends  the  ripening  season 
in  the  fall.  This  October  grape-maturing  climate  mysti¬ 
fies  southern  visitors  who  find  in  the  midst  of  the  colorful 
fall  landscape  a  scene  to  enrapture  an  artist.  A  sharp  chill 
in  the  atmosphere  is  emphasized  by  the  blue,  seemingly  icy 
cold  water  of  the  lake.  Yet  the  area  has  proved  itself  ideal 
for  the  production  of  some  of  the  world’s  finest  wines. 
The  average  low  temperature  is  adequate  for  slower  and 
more  deliberate  fermentation  and  safe  storage,  and  yet  is 
very  adverse  for  the  growth  of  viycodcviuu  and  harm¬ 
ful  bacteria.  Besides  the  smaller  wineries,  the  Hammonds- 
port  section  contains  four  of  the  district’s  largest  wine¬ 
ries  where  the  larger  portion  of  America’s  "ferment-- 
ed-in-bottle”  champagne  is  made.  This  group  constitutes, 
the  bone  and  sinew  of  the  Finger  Lakes  wine  production.. 
These  wineries  are  situated  only  a  short  distance  from. 
Lake  Keuka.  Although  it  is  certain  that  champagne  was- 
first  made  before  I860  in  Ohio,  and  no  doubt  in  Cali- 
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fornia  and  elsewhere  in  the  United  States,  here  in  Ham 
mondsport  is  the  very  oldest  producing  winery,  still  in 
active  existence  and  turning  out  vast  quantities  of  cham¬ 
pagne. 

The  few  years  before  1860,  and  shortly  thereafter, 
seem  to  be  one  of  the  most  fruitful  periods  in  the  age-long 
history  of  winemaking.  It  was  about  this  time  that  the 
great  Frenchman,  Pasteur,  made  his  fermentation  experi¬ 
ments  and  isolated  yeasts  and  other  micro-organisms.  It 
was  then  that  Haraszthy  made  his  ephochal  trip  in  the 
"golden  age”  to  Europe’s  winemaking  area,  returning  with 
much  information  and  many  thousands  of  choice  V.  vi- 
nifera  varieties  of  grape  vines  which  formed  the  basis  of 
the  wine  industry  of  California.  During  this  period  the 
genius,  Longworth,  made  his  first  commercial  dry  wines 
and  champagne  in  Ohio  from  the  newly  discovered  Cataw¬ 
ba  grape,  and  challenged  Germany  to  excel  his  hock,  or 
France  to  equal  his  champagne.  About  that  time  new, 
important  grapes  like  the  Zinfandel  in  California,  and  the 
Niagara,  Concord,  Isabella,  Eumelan,  and  others  in  the 
east  came  into  use  for  the  first  time.  This  was  in  1861, 
when  the  first  winery  of  the  "big  four,”  the  present  four 
largest  upper  New  York  State  wineries  was  founded.  In 
its  first  building  was  established  the  United  States  Post 
Office  (this  was  recently  discontinued)  at  Rheims,  New 
York.  This  building  is  still  intact  in  its  original  state,  and 
the  winery  is  one  of  the  most  productive  and  distinguished 
of  the  Finger  Lakes  group.  The  next  was  established  in 
1865,  and  the  remaining  two  of  this  group  were  established 
■n  1880  and  1926,  respectively.  Smaller  ones  were  found- 
cd  sometime  in  between. 
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The  principal  varieties  of  grapes  of  the  Finger  Lakes 
area  appear  for  winemaking  in  the  following  seasonable 
order:  Delaware  (light  red),  Elvira  (white),  Fredonia 
(medium  black),  Niagara  (light  green),  Concord 
(black),  Ives  (jet  black),  Clinton  (purplish  black),  Isa¬ 
bella  (deep  black),  and  Catawba  (light  purplish  red). 
All  these  varieties  are  individual  and  easy  to  distinguish 
from  each  other.  All  possess  a  rich  grape  taste  and  aroma, 
and  can  be  used  for  juice  or  for  the  table.  There  are  a 
number  of  other  grapes  used  for  wine  in  the  upper  New 
York  State  area,  such  as  the  Eumelan,  Iona  Agawan, 
Dutchess,  Diana,  Salem,  Campbell’s  Early,  Moore’s  Dia¬ 
mond,  Norton  Worden,  Noah,  Siebel,  Sheridan,  Ver- 
gennes,  and  others,  but  these  are  used  in  smaller  amounts. 
They  ripen  sometime  during  the  season  between  the  Dela¬ 
ware  and  Catawba,  which  usually  represent  the  extremes. 
New  York’s  Experimental  Stations  at  Geneva,  and  others 
else'where,  are  constantly  working  to  produce  improved 
varieties  from  seedlings,  hybridization  and  crossing.  The 
more  recent  developments  include  Schuyler,  a  very  early 
black  grape,  the  Steuben,  and  some  seedless  varieties.  As 
a  rule  the  labrusca  varieties  are  more  expensive  than  the 
vinifera.  There  is  usually  a  greater  price  differential  with¬ 
in  the  species;  for  example,  the  Delaware  grape  usually 

costs  three  times  as  much  as  the  Concord. 

During  the  vintage  season  long  lines  of  trucks  loaded 
with  40-pound  boxes  or  lugs  wait  their  turn  to  be  weighed, 
checked  and  unloaded.  The  air  is  filled  with  the  rich 
labrusca  odor  of  ripe  grape,  for  no  other  grapes  grown  are 
so  rich  in  aroma  and  taste  unless  they  be  the  native  A  us- 
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cadines  of  the  south  which  could  not  endure  the  bitter  win¬ 
ters  of  the  New  York  region. 

The  grapes,  after  delivery,  are  sent  through  the  stem- 

mers  and  crushers.  The  crushed  grapes,  red  or  white,  are 
pressed  out  in  cloths  and  only  the  juices  fermented  or  the 
whole  crushed  red  or  white  grape  mass  may  be  fermented 
as  is.  In  some  of  the  wineries  whole  grape  bunches  are 
sent  through  smooth  rollers,  sometimes  with  Filter-Cel. 
This  material  may  be  pressed  out  before  fermentation  or 
the  whole  mass  may  be  fermented.  With  black  grapes, 
such  as  Concord,  Ives,  Clintons  and  others,  nearly  every 
wineman  has  his  own  processing  method:  the  whole  mass 
of  roller-crushed  black  grapes  may  go  directly  to  the  fer¬ 
menter;  or  the  grapes  may  first  go  through  a  stemmer  and 
crusher  and  then  the  remaining  whole  mass  fermented;  or 
it  may  be  pressed  through  cloths  arid  only  the  juice  fer¬ 
mented. 

To  obtain  deep  color  the  whole  crushed  grape  or 
crushed,  stemmed  black  grape  may  be  pumped  into  large 
steam-jacketed  kettles  and  heated  for  five  minutes  at 
140  F.  Filter-Cel  is  then  added  and  the  cooked,  agitated 
material  is  dropped  below,  in  a  continuous  manner,  onto 
heavy  cotton  press  cloths  which  are  folded  about  the 
crushed,  cooked  grape  mass  and  pressed  at  first  lightly  and 
then  heavivly.  The  residual  pressed  cake,  and  cake  ob¬ 
tained  from  pressing  the  uncooked  crushed  grapes  appear 
almost  dry  and  tasteless  and  are  usually  thrown  away. 
Some  of  the  wineries,  however,  have  worked  them  over 
for  recovery  of  tartrates,  tannin,  and  for  fertilizer  use. 
About  18  5  gallons  of  this  hot-pressed  juice  are  obtained 
from  one  ton  of  grapes,  while  the  same  grapes,  cold- 
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pressed,  yield  about  175  gallons  of  juice  per  ton.  The 
pressing  of  the  crushed  grapes  is  usually  done  hydraulically. 

Although  the  natural  acid  content  of  the  juice  of  near¬ 
ly  all  of  the  grapes  grown  in  this  area  legally  permits  some 
amelioration,  and  some  allow  for  the  full  3  5  per  cent, 
relatively  light  amelioration  is  usually  practiced.  The 
winemakers  are  striving  for  quality  and  do  not  choose  to 
dilute  their  wines  any  more  than  is  necessary.  After  the 
juice  or  must  is  pumped  into  fermenters,  sugar  and  water 
solution  is  added  to  raise  the  Balling  of  the  whole  to  about 
21  to  22  degrees.  The  active  culture  material  is  added  and 
in  one  or  two  days  a  vigorous  fermentation  sets  in  which 
is  usually  allowed  to  continue  for  ten  days  if  the  wine  is 
to  be  fermented  quite  dry,  but  to  insure  this,  it  may  be 
in  the  fermenter  up  to  six  weeks.  Completely  fermented 
dry  wines,  such  as  port,  sherry,  New  York  Tokay  and 
white  port,  to  which  grape  brandy  is  to  be  added,  are 
sweetened  with  dry  white  granulated  sugar  before  the  ad¬ 
dition  of  the  brandy.  There  are  no  cases  of  arrested  fer¬ 
mentation  in  this  district.  All  of  the  Finger  Lakes  winer¬ 
ies  (except  the  very  small  ones)  have  chemical  and  bac¬ 
teriological  controls. 

Champagne  is  made  in  much  the  same  manner  as  is 
followed  in  the  champagne  district  of  France.  In  fact, 
native  experienced  champagne  makers  from  Rheims  and 
Epernay,  France,  helped  to  install  the  original  equipment 
in  these  wineries  and  to  produce  the  first  champagne  made 
in  this  district.  Some  of  the  present  champagne  makers 
are  veteran  French  champagne  makers  who  readily  agiee 
that  Finger  Lakes  grapes  are  ideally  suited  for  champagne. 
The  general  steps  are  as  follows: 
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To  the  selected  dry  white  wine  a  predetermined 
amount  of  sugar  and  a  pure  culture  of  active  champagne 
yeast  are  added.  While  it  is  mixing  thoroughly  it  is  filled 
into  the  usual  heavy  champagne  bottles  and  stoppered  with 
a  champagne  tirage  cork  held  in  place  with  an  iron  clamp 
agraff.  The  bottles  are  then  stacked  horizontally  in  neat 
piles  where  they  usually  remain  untouched  for  approxi¬ 
mately  a  year.  At  this  point  the  champagne  wine  is  at 
its  safest  and  most  important  stage.  After  this  tirage  stor¬ 
age  the  bottles  go  into  the  racks  where  each  day  they  are 
given  a  quarter-turn  and  thump,  to  work  the  sediment 
down  on  the  cork.  After  this  each  bottle  is  candled  for 
clearness  and  moved  on  end  to  the  freezing  bath  where 
the  sediment  in  the  neck  is  frozen.  After  disgorging,  it 
is  then  corked  with  a  special  champagne  cork,  capped, 
wire-sealed,  and  labeled.  Most  of  this  is  done  by  ma¬ 
chines.  A  typical  cuvee  or  base  wine  for  New  York  State 
champagne  may  be  40  per  cent  Catawba,  20  per  cent 
Delaware,  and  the  remainder  may  be  a  blend  of  Elvira, 
Isabella,  Dutchess,  Iona,  or  any  other  suitable  white  grape. 
Each  wine  (champagne  maker’s)  formula  will  vary  a  bit. 
American  champagne  is  made  by  blending  with  California 
wine. 

Several  plants  at  both  ends  of  Lake  Keuka  produce 
grape  juice  first,  most  of  it  from  Concords,  which  they 
place  in  cold  storage.  The  major  portion,  after  processing 
and  finishing,  is  sold  as  grape  juice.  In  making  the  grape 
juice,  the  Concords  and  other  grapes  are  stemmed,  crushed, 
and  the  mass  heated  to  140°  F.  Filter-Cel  is  added  and  the 
juice  is  pressed  out  in  cloths.  ,It  is  sterilized  by  use  of  a 
heat  exchanger  at  180-190  F.,  and  then  cooled  in  a  re- 
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f  1  igcrating  room  to  nearly  freezing  to  eliminate  excess  tar- 
tiates.  It  is  then  filtered,  bottled  and  pasteurized.  The; 
rest  of  the  juice  is  kept  in  cold  storage  until  it  is  needed! 
to  be  fermented  into  wine. 

One  of  the  larger  wineries  in  the  Penn  Yan  section 
first  makes  all  its  grape  juices  (Elvira,  Catawba,  Concord. 
Delaware,  Niagara,  Ives,  and  Clinton)  into  various  con¬ 
centrates  of  70  Balling,  by  pumping  continuously  through 
evaporators  kept  under  29-inch  vacuum.  From  part  of 
these  concentrates  this  winery  produces  all  its  dry  wine 
and  champagne,  but  most  is  shipped  in  large  lacquered 
cans  or  barrels  to  New  York  City  to  be  made  into  various 
types  of  wine. 

The  dry  wine  types  and  the  sherries  and  other  sweet 
wines,  are  all  made  by  expert  blending.  Sherry  is  pro¬ 
duced  in  a  number  of  ways  other  than  by  baking  with 
steam  coils  or  hot  rooms,  as  is  the  principal  practice  in 
California  and  elsewhere.  The  sherry  wine  material  is 
heated  in  heat  exchangers  at  about  130°  F.  and  pumped 
in  an  endless  circuit  from  exchanger  to  tanks  and  return 
for  about  three  months.  During  this  time  a  slow  stream 
of  oxygen  is  passed  through  the  wine  in  the  tanks.  A  good 
deal  of  light  sherry  character  is  produced  merely  by  aging 
the  strengthened  white  wine  when  contained  in  barrels 
exposed  to  the  air  and  open  weather,  winter  and  summer, 
in  the  manner  often  employed  in  Australia,  South  Africa 
and  sometimes  in  California  and  other  wine  areas  of  the 
world.  In  most  of  the  larger  wineries  maturing  and  aging 
occur  in  rooms  that  are  under  temperature  and  humidity 
control.  Dry  wines  in  small  casks  are  stored  at  a  low,  even 
temperature.  Dessert  wines  are  blended  and  stored  in 
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nuch  larger  oaken  vats  usually  equipped  with  motor  driv¬ 
en  agitators.  After  finishing,  the  dessert  wine  is  usually 
stored  at  normal  temperatures.  Definite  and  precise  pe- 
;iods  are  used  for  refrigerating,  racking  and  clarifying. 
Various  up-to-date  filtering  machines  of  different  styles 
ire  in  use.  Some  plants  use  stainless  steel,  germ-proof  fil- 
:ering  devices.  Pyrex-glass  piping  is  coming  into  greater 
jse  for  conveying  the  wine  from  the  filter  to  the  bottle- 
Blling  machines.  The  best  automatic  bottling  equipment 
ased  washes,  sterilizes,  vacuum-fills,  screw-caps  and  labels 
:he  bottles. 

Winemaking  in  the  metropolitan  New  York  and  near- 
ay  New  Jersey  areas  is  somewhat  similar  in  scope  and  prod- 
acts.  One  may  be  surprised  at  the  number  of  wineries  in 
-his  most  densely  populated  portion  of  the  United  States. 
There  are  approximately  40  wineries  in  the  whole  State 
af  New  Jersey,  most  of  them  small  and  in  or  near  New- 
irk  and  other  cities  and  towns  easily  accessible  to  New 
Vork  City.  In  the  lower  part  of  the  state,  in  Egg  Har- 

aor  City  and  nearby,  there  are  several  older  and  larger 
vineries.  ^  r 

In  the  metropolitan  New  York  City  area,  including 
Brooklyn,  Long  Island  and  the  fringes  of  the  city  limits, 
:here  are  approximately  50  wineries;  some  have  fairly  large 
storage  capacities  (from  200,000  to  750,000  gallons),  an'd 
>ne  has  an  estimated  storage  capacity  of  10,000,000  gal- 
ons.  However,  most  of  them  are  very  small,  and  every 
fear  new  ones  appear  and  others  fade  out  in  this  most  in¬ 
teresting  and  most  changeable  wine  area. 

Because  wineries  in  New  York  City,  its  environs,  and 
nearby  New  Jersey  are  similar  in  so  many  ways,  they  will 
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be  described  briefly  as  a  unit.  All  types,  classes  and  styles 
of  wine  are  made  here  from  nearly  all  the  common  grapes 
and  fruit  material.  It  would  be  difficult  to  mention  any 
type  of  grape  or  fruit  wine  that  has  not  been  made  in  this 
area.  Besides  the  standard  grape  wine  types,  claret,  Bur¬ 
gundy,  sauterne,  Rhine,  chablis  and  other  dry  wines,  the 
whole  list  of  standard  sweet  wines  to  which  brandy  has 
been  added  is  manufactured.  Made  here,  too,  are  cham¬ 
pagnes,  by  "fermented-in-bottle”  process  and  by  the  bulk 
process,  and  carbonated  wines.  There  are  more  sweet  and 
dry  vermouth  and  aperitif  wines  made  in  this  section  than 
in  any  other  place  in  the  United  States.  This  area  leads 
in  the  production  of  fruit  wines,  both  in  number  and 
kinds.  The  fruit  wines  include  blackberry,  loganberry, 
elderberry,  strawberry  and  other  berries;  currants,  peaches, 
papaya,  apricots,  cherries,  apples,  citrus  fruits,  figs,  prunes 
and  water  melons,  made  either  from  the  fresh  fruit  or 
from  frozen  fruit  juices.  Many  dried  fruits  have  been 
used:  dried  grapes,  apples,  peaches,  nectarines,  prunes,  and 
others.  Honey  is  often  made  into  wine,  as  are  all  kinds  of 
grape  concentrates  and  other  fruit  juice  concentiates. 
Every  part  of  the  United  States  is  drawn  on  for  this 
material,  and  dried  cherries  and  other  fruit  material 
are  even  imported  from  Europe  and  elsewhere  for  use 
in  winemaking.  A  quantity  of  this  above-listed  wine 
material  comes  from  over-produced  areas  and  from  sur¬ 
plus  from  the  area’s  wholesale  and  retail  markets.  At 
times,  blackberry  wine  has  been  the  leading  wine  made 
here  of  a  non-grape  source.  Fresh  berries  begin  to  come 
in  as  soon  as  they  ripen  in  late  June  in  north  Florida  and 
south  Georgia,  and  then  the  source  moves  slowly  north- 
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ward  through  Georgia  and  the  Carolinas,  until  the  nearby 
berries  ripen.  At  other  times  when  berries  are  not  in  sea¬ 
son,  they  come  in  a  frozen  state  from  the  Pacific  North¬ 
west,  Washington  State  and  Oregon.  Often,  shipments 
of  frozen  grapes,  as  well  as  fresh  grapes  in  season  of  all 
common  varieties  come  in  for  winemaking. 

Just  as  the  sources  of  wine  material  seem  unlimited,  so 
do  the  types  of  locations.  Some  plants  are  in  most  isolated 
places,  others  are  in  the  heart  of  the  most  congested  area 
of  the  great  city.  The  wineries  are  found  in  the  tops 
of  tall  buildings,  in  sub-cellars,  sometimes  with  ample  space 
but  often  squeezed  into  inconceivably  small  limits.  Their 
equipment  sometimes  consists  of  crude  devices  which  are, 
however,  usually  up-to-date  enough  for  their  purposes 
and  frequently  there  is  found  the  most  modern  winery 
machinery.  Practically  all  nationalities  are  represented  in 
their  proprietorship,  and  some  owners  learned  the  wine¬ 
making  trade  in  their  foreign  homelands.  Some  of  their 
products  go  to  local  customers,  but  a  great  many  travel 
to  the  West  Coast,  southern  Texas,  Louisiana  and  other 
southern  states,  and  points  between.  Some  of  their  wine 
products  have  been  exported.  There  is  a  tendency  to  pro¬ 
duce  a  great  amount  of  sweet  wines  from  both  grapes  and 
other  fruits  and  more  Kosher  wine  is  made  here  than  in 
any  other  wine  area.  Nearly  all  of  the  wines  contain  less 
than  13  per  cent  alcohol  by  volume.  Practically  all  of  the 

ruit  which  is  not  grape  is  made  into  sweet,  low-alcohol 
containing  wine. 

There  are  a  number  of  formula  wines  made  which  bear 
inscriptions  "sweetened  with  excess  sugar,”  "fermented 
witi  excess  sugar”  or  "fermented  and  sweetened  with  ex- 
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cess  sugar.”  Occasionally  there  will  be  some  found  bearing 
"substandard  wine”  labels.  It  is  rare  to  find  any  non-grapt 
wines  produced  commercially  that  are  dry  (without  sugai 
or  non-sweetened) . 

A  large  amount  of  wine  which  is  still  unfinished,  anc 
which  has  to  be  blended,  filtered,  bottled,  labeled,  anc 
otherwise  processed  is  shipped  into  New  York  by  boat  or  ii 
tank  cars.  A  small  amount  may  go  to  rectifiers  who  use  i 
as  basic  material  in  other  products.  Many  of  the  large  Cali 
fornia  wineries  have  distributing  plants  and  sales  offices  fo 
eastern  distribution  in  New  York  City.  New  York  Cit^ 
imports  the  bulk  of  the  nation’s  wine  products,  and  mos 
of  the  larger  importing  houses  are  located  in  the  city  o 


nearby.  #  .  - 

While  there  are  many  methods  of  producing  wines,  al 

winemakers  must  observe  and  obey  the  principles  of  th 
Federal  regulations. 

Grape  wines  are  made  with,  or  without,  amelioration 
Berry  or  fruit  wines  will  usually  have  sugar  added  to  cor 
rect  their  natural  deficiency  in  sugar,  in  an  amount  su 
ficient  to  raise  the  Balling  of  the  berry  or  fruit  juice  t 
about  21  or  22.  If  the  acidity  is  high  enough,  they  ma 
then  be  ameliorated  up  to  a  maximum  of  3  5  per  cent  o 
their  resulting  volume  by  the  use  of  a  sugar- water  solut .or 
After  the  wine  has  completed  its  fermentation  it  will  ti 
be  sweetened  with  11  per  cent  by  weight  of  dry  sugar.  1 
must  be  remembered,  however,  that  the  use  of  sugar  an 
water  solution  for  amelioration  is  for  the  purpose  of  re 
ducing  the  high  acidity  that  may  be  in  the  juices,  and 

3  .cldily  „  no.  ktf  <b*« 

,1„  no  and  w>,«  »lu.»n  may  bo  addad. 
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Concentrates  and  honey  are  diluted  to  about  21  or 
22°,  sufficient  to  produce  not  over  13  per  cent  alcohol  on 
complete  fermentation.  If  the  natural  acidity  is  still  high 
enough  after  reduction,  they  may  be  ameliorated  with 
sugar-water  solution  to  the  extent  the  regulations  permit 
(20  gallons  of  sugar-water  for  each  tenth  part  of  natural 
acid).  Many  winemakers,  however,  in  producing  honey 
wine  containing  about  13  per  cent  alcohol  still  have  an 
unfermented  sugar  content  of  from  15  to  20  per  cent  by 
weight.  Obviously,  no  sugar  is  necessary  to  sweeten  this 
wine. 

Raisins  or  other  dried  fruit  are  usually  diluted  with 
three  parts  of  water  to  one  part  of  dried  fruit,  to  make 
four  parts  by  weight.  After  fermentation,  if  the  natural 
acid  is  high  enough,  this  wine  may  be  ameliorated  to  the 
extent  already  indicated  above.  This  matter  of  amelio¬ 
ration  of  fruit  will  be  discussed  at  greater  length  in  the 
chapter  dealing  with  fruit  wine.  A  number  of  substances 
such  as  some  raisins,  some  grape  concentrates,  honey  (when 
diluted  so  that  on  complete  fermentation  not  more  than 
13  per  cent  alcohol  by  volume  will  be  produced),  and 
other  products,  may  have  too  little  acid  present  to  permit 
any  amelioration  whatever. 


17 
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In  one  of  the  wineries  facing  Sandusky  Bay,  the  author 
observed  Concord  grapes  being  received  from  the  vine¬ 
yards  and  dumped  as  picked  into  a  pit  containing  2  rollers 
rolling  toward  each  other.  The  rollers  were  corrugated 
(fluted)  in  order  not  to  crush  the  grape  seeds. 

The  grapes  were  delivered  from  nearby  Vermillion  and 
from  other  lakeside  vineyards.  About  an  equal  amount  of 
the  grapes  came  from  Middle  Bass  and  other  island, 
in  Lake  Erie.  The  average  overall  yield  of  grapes  in  this 
Sandusky  area  is  about  2  tons  per  acre,  with  6  tons  as  the 


top. 


The  grapes  were  delivered  in  baskets,  hampers  (1C 
quarts)  and  smaller  boxes.  No  loose  grapes  were  del.verec 
in  trucks.  There  were  no  state  inspectors  in  evidence.  Th. 
wineries  were  much  older  looking  than  their  M.ch.ga. 
neighbors,  which  had  a  newly  built  appearance  Th. 
grapes  looked  good;  only  a  few  arrived  in  a  crushed  o 

'"Thfcrushtd  grapes  from  the  rollers  fell  on  a  slantin; 
chute  with  holes  at  the  lower  end  where  the  free-run  j 
•  .  barrels  This  constituted  about  25  per  cent  o 
ISu'ce!  The  juice  is  fairly  heavily  sulfured  (8  ounce 
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metabisulfite  to  50  gallons)  because  it  may  be  held  for 
two  months  or  more  before  it  is  made  into  wine.  This 
roller  device  (wooden  or  bronze)  is  somewhat  the  same  as 
that  used  extensively  in  the  New  York  Finger  Lakes  wine 
area  for  crushing  grapes. 

The  pulp,  minus  this  first  run  juice,  and  still  contain¬ 
ing  75  per  cent  of  its  juice,  is  conveyed  upwards  to  the 
next  floor.  It  is  deposited  and  a  further  amount  of  free-run 
juice  obtained  before  it  is  given  a  heavy  pressing  to  obtain 
its  remaining  juice.  The  pressed  and  practically  dry  mass 
of  pulp,  seeds  and  stems  is  put  in  a  tank  of  water  and  spon¬ 
taneous  fermentation,  which  by  this  time  has  usually 
started,  takes  place.  At  the  end  of  the  fermentation  this 
mass  is  sent  through  the  pomace  press  and  the  wine  stored 
as  distilling  material.  It  contains  3  to  5  per  cent  of  alcohol. 
The  brandy  distilled  from  it  is  used  to  fortify  sweet  wines. 

Before  fermentation,  the  juice  is  ameliorated  3  5  per 

cent  and  the  natural  and  added  sugar  is  fermented  at  one 

time.  The  Balling  of  the  uniform  ameliorated  must  is 

about  24,  and  it  is  yeasted  by  the  vineyard’s  own  strain 

of  pure  yeast  culture.  The  must  is  fermented  in  a 

closed  fermenter  with  bubbler  water  seal.  This  winery 

claims  that  by  fermenting  off  the  skins,  pulp  and  stems  in 

the  manner  described  the  volatile  acid  is  kept  at  a  mini- 
mum. 

It  usually  requires  three  weeks  to  ferment  dry.  This  is 
finished  wine  except  for  racking  off  and  filtering.  It  is 
ikely  to  become  Claret,  Burgundy,  Sauterne,  Rhine,  and 
Rieshng,  and  usually  contains  about  12f4  per  cent  alcohol, 
he  dry  fermented  wine  may  be  racked  off  at  intervals, 
Itered  through  frame  filters  and  run  into  casks  virtually 
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full  with  the  smallest  possible  air  space  remaining  at  the 
top.  The  wine  before  bottling  is  refrigerated,  dry  wine  at 
24-26°  F.  and  the  fortified  sweet  wines  at  14-16°  F.  After 
refrigeration  it  is  filtered  again  through  a  frame  filter  with 
the  aid  of  diatomaceous  earth.  Just  before  it  goes  into 
bottles  the  wine  is  filtered  through  asbestos  sheets  for  pol¬ 
ishing.  No  pasteurization  at  all  is  practiced  at  any  stage  in 
this  winery. 

To  produce  port  the  dry  wine  is  fortified,  sweetened 
and  blended  with  2  5  per  cent  California  port.  Claret, 
Burgundy  and  basic  material  of  port  are  made  from  Ives, 
Nortons  and  Concords. 

The  basic  material  for  sherry  is  a  mixture  or  a  blend  of 


dry  wines  from  Niagaras,  Delawares,  and  Catawbas  or 
other  white  juices,  which  are  sweetened  and  fortified  and 
then  blended  with  California  sherry. 

Blackberry  wine  is  produced  by  using  frozen  berries 
from  Washington  State  and  Oregon  and  fresh  berries  from 
Kentucky  and  nearby.  They  ameliorate  3  5  per  cent  on  the 

basis  of  the  juice. 

Another  Sandusky  winery,  the  largest  single  winery  in 
Ohio,  has  its  grape  vineyards  on  Put-In-Bay  Island  where 
it  specializes  in  Catawba,  its  principal  grape.  In  the  same 
manner  as  it  is  done  at  the  first  plant,  the  grapes  in  their 
entirety  are  sent  through  the  chute  to  the  rollers.  The 
Concords,  Ives  and  Nortons,  after  going  through  the  rollen 
crusher,  are  cooked  in  steam-jacketed  kettles  for  eighi 
minutes  at  140°  F.  It  is  the  practice  here  to  make  up  £ 
solution  of  metabisulfite,  l/a  pounds  per  1,000  gallons 
and  to  spray  it  on  the  uncrushed  grapes  Tins  ,s  usual 
done  as  the  grapes  go  into  the  rollers.  All  of  the  crushec 
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grapes  are  folded  in  cloths  and  the  juice  pressed  out  by 
hydraulic  pressure.  There  is  no  processing  of  the  pulp,  lees 
or  tartrates  and  the  exhausted  pomace  goes  to  the  fields 
for  fertilizer. 

The  juice  is  received  in  the  big  tanks  and  ameliorated 
3  5  per  cent.  All  of  the  grape  juices  used  by  this  plant  fall 
in  the  category  eligible  to  be  ameliorated  to  that  extent. 
When  the  Balling  is  22,  a  built-up  yeast  culture  of  Berkeley 
yeast  is  added. 

Fermentation  is  conducted  in  a  series  of  2,000-gallon 
closed  fermenters  equipped  with  bubbler  seals  and  the  wine 
is  fermented  absolutely  dry.  The  cellar  treatment  con¬ 
sists  of  racking-off;  one  filtering  is  accomplished  with 
diatomaceous  earth  and  refrigeration,  and  a  final  filtering 
through  a  polishing  filter  disk.  The  wine  is  finally  pasteur¬ 
ized  in  the  bottle. 

With  but  one  exception  it  is  not  customary  for  the 
wineries  in  the  Michigan  or  Ohio  districts  to  use  any  mono- 
chloracetic  acid  or  potassium  ferrocyanide,  added  tannic 
acid  or  added  citric  or  tartaric  acid,  or  gelatin,  urea  or 
ammonium  phosphate  or  similar  chemicals.  Their  Rhine 
and  Sauterne  wines  are  all  1 3  per  cent  alcohol  wines  from 

Catawba  grapes  including  the  champagne  stock  they  sell 
to  other  wineries. 

Sherry  may  consist  of  Niagara  wine  or  any  white  wine, 
fter  it  is  finished,  it  is  fortified,  sweetened  and  baked  for 
nme  weeks  with  steam  cerls  which  are  used  to  heat  the  wine 

60  F.  This  is  the  highest  baking  temperature  recorded 
anywhere  in  the  United  States  for  Sherry.  The  product  is 
ubsequently  blended  with  25  per  cent  of  California 
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This  winery  raises  its  own  Catawbas,  mostly  on  Put-In- 
Bay  Island.  They  expect  to  cultivate  no  other  variety. 
Their  vineyards  yield  2  tons  of  Catawba  per  acre  and  the 
oldest  vineyards  are  80  years  old.  The  authoi  saw  the 
ground  broken  for  a  large  increase  of  new  Catawba  acre¬ 
age.  The  red  wines,  claret,  Burgundy  and  port,  were 
basically  the  same,  but  part  was  fortified  up  to  20  per  cent 
alcohol  and  contained  25  per  cent  of  California  port. 


The  principal  grape  used  for  these  three  red  wines  i. 
the  Concord.  The  muscatel  is  100  per  cent  California 
muscatel.  The  brandy  used  for  fortification  is  from  Cali 
fornia  also.  Another  winery  in  Sandusky  produces  most  o 
the  grape  wine  in  its  Sandusky  plant,  but  practically  all  o 
the  finishing  and  the  remainder  of  the  production  of  frui 
wines,  vermouth,  and  champagne  (bulk  process),  an< 
most  of  the  storage,  is  performed  near  Cincinnati,  Ohic 
The  Sandusky  branch  of  this  plant  ranks  third  in  siz 
afid  capacity  in  the  Sandusky  area.  Most  of  their  grape: 
consisting  of  Catawba,  Delaware,  Ives  and  Concords,  ar 
grown  in  their  own  vineyards  on  the  Isle  of  St.  Georg< 
known  also  as  the  North  Bass  Island,  in  Lake  Erie. 

The  grapes,  as  they  come  from  the  vineyard,  g 
through  the  bronze  rollers,  stems  and  all.  The  black  graF 
must  1  fermented  in  open  fermenters  to  almost  dryne 
after  amelioration  of  3  5  per  cent.  The  wine  goes  to 
storage  tank  attached  with  bubbler  seal  equipment. 

The  Delawares  and  other  white  grapes,  after  goir 
through  the  rollers,  are  pressed  out,  the  juice  is  ameliorate 
3  5  per  cent  and  fermented  in  closed  fermenters  equip?* 
with  bubbler  seals.  Some  of  the  Delaware  wine  becorn 
the  basis  of  the  cuvee  for  Charmat  or  bulk  champ,  g 
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process  which  is  carried  on  in  Cincinnati.  After  some  stor¬ 
age  the  wine  is  racked  off  and  the  lees  accumulated  and  go 
into  barrels  and  into  tank  trucks  to  be  distilled  in  Cincin¬ 
nati,  for  fortifying  brandy. 

Most  of  the  blackberries  used  by  this  winery  come  from 
Richmond,  Kentucky,  and  Berea,  Kentucky,  but  the 
blackberry  wine  itself  is  made  near  Cincinnati.  Blackber¬ 
ries  grow  in  great  abundance  in  this  mountainous  Ken¬ 
tucky  area.  They  are  purchased  from  the  pickers  at  nine 
cents  per  pound  and  are  shipped  promptly  an  carload  lots 
to  Silverton,  Ohio,  in  the  fresh-unrefrigerated  state.  The 
fermentations  conducted  at  this  plant  are  almost  entirely 
spontaneous  (no  added  yeast) . 

Furthermore  no  chemicals  at  all  are  added  except  sul¬ 
fur  dioxide,  as  such.  Some  Berkeley  yeast  may  occasion¬ 
ally  be  used  for  apple  wine  and  champagne. 

Some  of  the  wines  are  fortified  before  going  to  the 
Cincinnati  area  where  they  are  blended  with  California 
wines  into  port,  sherry  and  muscatel.  There  is  some  baking 
of  sherry  in  the  Cincinnati  area  by  heating  with  hot  water 
coils  to  130°  F.  Delaware,  Ives  and  Concords  are  picked  in 
the  latter  part  of  September  and  early  in  October.  Most  of 
the  Catawbas  are  picked  later,  for  Catawbas  are  always  the 
last  grapes  to  be  harvested  in  this  area.  One  of  the  oldest 
and  quaintest  plants  to  be  found  anywhere  in  Ohio  is  one 
located  on  the  outskirts  of  Sandusky  which  is  primarily 
concerned  with  making  champagne  (fermented-in-bot- 
«e).  The  principal  grapes  are  the  Delaware  and  Catawba. 

h‘s  "rm  owns  some  vineyards  and  conducted  an  experi¬ 
ment  with  D.  D.  T.  spray  on  the  vines  which  resulted  in  the 
claim  that  almost  perfect  Catawba  grapes  were  obtained 
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For  Sparkling  Burgundy  they  use  Ives  principally. 
They  allow  the  crushed  grapes  to  ferment  a  bit  before 
pressing  out  all  of  the  juice.  This  company  claims  that 
grape  material  is  pressed  dry  much  more  easily  after  fer¬ 
mentation  has  partially  or  wholly  taken  place. 

The  white  grapes,  Delawares,  Catawbas,  Rieslings  and 
Niagaras  purchased  near  Vermillion,  are  pressed  out  dry  in 
an  old-fashioned  basket  press.  This  juice  after  fermen¬ 
tation  is  used  for  cuvee  for  champagne  and  white  still 
wine.  Fermentation  is  conducted  in  closed  fermenters  with 
loose  bungs  (no  bubblers).  The  wine  is  racked  off  in  the 
spring  and  is  blended  sometimes  with  Cahiornia  wine  and 
sometimes  with  only  their  own.  The  cleared,  refrigeiated, 
filtered  wine  for  champagne  is  mixed  with  a  calculated 
amount  of  sugar  and  yeast.  It  is  bottled  while  in  motion 
and  kept  in  tirage  for  several  years.  In  the  early  days  there 
was  no  way  to  test  the  pressure  in  the  bottle  until  the 
bottles  began  to  explode.  This  was  the  signal  to  begin 

clearing  and  disgorging. 

The  wine  cellars  are  very  old.  Some  stocks  were  dated 
1889,  and  were  covered  with  thick  layers  of  dust  and 


cobwebs.  .  .  , 

In  some  places  the  cellars  appeared  to  be  caving  in  with 

an  ancient  structure  threatening  to  fall  down  upon  t  ( 
bins  below.  This  hoary  structure  once  housed  3  millior 
bottles  and  still  holds  8  5,000  very  dusty,  #  cob webbec 
bottles.  The  temperature  of  the  cellars  was  42  .  an  wa. 

constant  during  the  year.  It  was  cooled  by  the  stone  base 

merit  which  is  part  of  the  Lake  Erie  floor. 

The  largest  winery  in  the  Cleveland  area  had  abou 
one-half  million  gallon  storage  space  and  produced  swe 
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and  dry  grape  wine,  and  champagne,  blackberry  and  apple 
wines.  In  this  winery  the  grapes  are  crushed  and  the  must 
is  pumped  by  hose  to  the  fermenter  where  one  pound  of 
metabisulfite  per  1,000  gallons  is  added;  the  must  is 
ameliorated  35  per  cent  and  fermentation  is  started  with 
Berkeley  yeast.  The  Balling  before  fermentation  is  25-26. 
When  dry  (11^2  to  12^4  alcohol)  the  wine  is  drawn  off 
and  the  pomace  goes  to  the  press. 

This  pressed  out  wine  with  lees  material  from  previous 
racking  off  goes  to  a  pot  still  with  4  plates  and  a  dephleg- 
mator  which  produces  brandy  with  an  average  proof  of 
160°. 


The  wine  after  fermentation  is  treated  with  2  pounds 
sulfur  dioxide  gas  per  1,000  gallons.  After  racking,  it  is 
refrigerated  to  20  to  40°  F.,  filtered  through  Super-Cel,  and 
before  bottling  it  is  filtered  again  through  paper.  There  is 
no  pasteurization. 


The  white  wines  are  from  Catawbas,  Delawares,  Ionas, 
Elviras,  Ontarios  and  occasionally  golden  Muscats.  Some 
of  these  grapes  come  from  New  York  State.  The  red  wines 
come  from  Concords,  Wordens,  Ives,  and  Norton,  all  Ohio 
grapes.  The  port,  sherry,  tokay  and  muscatel  were  forti¬ 
fied  to  20  per  cent  alcohol  and  blended  with  California 
wine  The  sherry  was  produced  in  the  usual  way  with 
stainless  steel  coils  at  a  temperature  of  140"  F.  for  three 
months.  All  the  dry  wines  consisted  of  100  per  cent  Ohio 
grown  grapes.  They  produce  blackberry  wine  occasion¬ 
ally,  and  obtain  their  berries  from  Galex,  Virginia. 

These  are  wild  blackberries  packed  with  sulfur  diox¬ 
ide.  They  also  get  some  from  Tennessee  and  some  from 
regon  and  Washington  State  frozen  in  barrels. 
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In  another  medium-sized  winery  in  Cleveland  the 
grapes  were  pressed  by  a  sausage  press  which  presses  out  the 
juice  and  pushes  out  the  exhausted  pulp  in  a  continuous 
screw  operation.  They  had  open  fermenters,  250,000- 
gallon  storage  capacity,  and  modern  equipment  such  as  an 
up-to-date  refrigerating  device. 

At  Westlake,  Ohio,  there  is  a  small  winery  with  100,- 
000-gallons  storage  capacity.  They  press  grapes  principally 
from  their  own  vineyards. 

Like  all  medium-sized  wineries  in  this  district  they  put 
out  the  same  line  of  wines:  dry  white  Sauterne,  Concord, 
and  Catawba.  They  fortify  some  of  their  white  and  red 
wines  to  20  per  cent  alcohol  and  blend  with  California 
sweet  wines  to  produce  their  sherry,  port  and  Muscatel 
wine.  They  use  metabisulfite  in  the  must,  and  in  storage 
wines.  There  are  a  number  of  wineries  like  this  one  doing 
the  same  thing  so  no  further  comment  or  repetition  of 
these  details  is  necessary.  None  of  them  use  any  chemicals 
except  sulfur  dioxide,  in  the  form  of  the  gas  itself  or  in 
the  form  of  metabisulfite.  Diatomaceous  earth  is  used  as 

a  filter  aid. 

Nearly  all  of  these  less  than  medium-sized  plants  have 
retail  stores  on  the  premises,  and  most  all  of  these  small 
farmer  wineries  raise  their  own  grapes.  They  use  mechani¬ 
cal  presses  or  hand  presses  or  automobile  engines  for  power, 
and  usually  fold  the  crushed  or  ground  grapes  in  coarse 
cotton  cloths.  There  are  a  number  of  other  small  wineries 

in  the  Cleveland  area  of  this  type. 

On  the  edge  of  Sandusky  by  the  lakeside  is  a  very  old 

winery  building.  This  building  once  housed  one  of  the 
oldest  and  best  known  wineries  in  America.  From  t  e  out 


291 


’Winemaking  in  Ohio 

side  it  looks  like  a  ghost  plant,  but  its  interior  has  been 
remodeled  and  it  is  now  a  thoroughly  modernized  plant. 

The  process  of  making  champagne  is  the  usual  fer- 
mented-in-bottle  process  except  that  this  "old  accepted 
way”  has  been  streamlined  and  made  more  efficient.  The 
selected  blend  of  Ohio  and  California  dry  wine  is  refriger¬ 
ated  and  filtered,  carefully  analyzed,  and  sent  to  the  mix¬ 
ing  tank  where  the  calculated  amount  of  sugar  is  added. 
The  yeast  that  is  brought  up  to  optimum  activity  in  the 
same  environment  that  it  is  to  operate  is  added,  and  during 
continuous  mixing  this  basic  wine  (cuvee)  is  bottled  by 
machinery  into  champagne  bottles. 

However,  instead  of  using  the  tirage  cork  with  the 
usual  agraff,  it  is  crown-capped  in  a  capping  machine  in 
the  manner  of  bottling  soft  drinks.  During  capping  a  spe¬ 
cial  magnetized  plate  holds  the  cap  in  the  groove  until  it  is 
put  on  the  bottle.  This  holds  the  charge  securely  in  the 
bottle,  which  at  the  height  of  tirage  fermentation  is  (may 
reach)  130  pounds  per  square  inch.  It  has  been  calculated 
that  3^2  cents  per  bottle  is  saved  in  actual  material  in  the 
use  of  the  crown  cap  as  compared  with  the  former  first 
class  tirage  champagne  cork  and  agraff.  The  saving  of 
time  is  of  still  greater  importance.  Investigation  in  the 
factory  shows  2  per  cent  loss  attributable  to  leakage,  due 
more  to  chipped  bottles  than  to  imperfections  in  the  cap¬ 
ping  or  crown.  It  is  claimed  that  in  disgorging  the  opera¬ 
tion  is  much  quicker  and  there  is  less  loss  of  champagne 
than  when  the  agraff  and  the  tirage  cork  are  removed.  A 
moving  mechanical  rack  conveys  the  bottles  from  the 
clearing  racks  to  the  next  floor  automatically  and,  in  order 
not  to  disturb  the  racked  down  sediment,  passes  it  slowly 


292 


WINES  of  the  WORLD 


through  the  freezing  mixture,  which  is  brine  and  water 
or  dilute  glycerine.  As  it  passes  through  the  freezing  mix¬ 
ture  neck  down,  sufficient  wine  is  frozen  to  cover  the  sedi¬ 
ment  and  at  a  level  low  enough  to  save  as  much  champagne 
as  possible.  The  disgorgers  pick  up  the  bottles  and  disgorge 

by  a  quick  lifting  of  the  crown. 

One  of  the  most  beautifully  situated  wineries  in  this 
district  is  located  near  Port  Clinton,  Ohio,  on  Catawba 
Island,  which  juts  out  into  Lake  Erie  and  culminates  with 
Catawba  point,  the  closest  point  to  Put-ImBay  (about  3 
miles) ,  the  nearest  of  the  Bass  Island  group  in  Erie.  On 
this  black,  fertile  soil,  orchards,  vineyards,  and  farm  crops 
are  continuous.  The  entrance  to  this  all  but  isolated 
winery  is  a  superb  rose  garden  and  across  the  highway  in 
front  is  their  vineyard,  made  up  predominantly  of  Ca¬ 
tawba  grapes.  Their  champagne  has  its  basis  in  Catawba 
grapes.  For  sparkling  Burgundy  they  use  Ives  and  Norton 
plus  some  California  Burgundy  which  they  require  for 

their  cuvee.  .  .  ... 

At  Castalia  there  is  a  small  winery  which  is  similar  o 

the  small  wineries  already  described.  At  this  winery  they 
crush  grapes  with  an  apple  grinder,  ameliorate  barely 
under  3  5  per  cent,  and  use  no  sulfur  dioxide  or  refrigera¬ 
tion  They  filter  with  diatomaceous  earth,  and  filter  clea 
through  filter  pads  before  bottling.  Their  sauterne  is  made 
with  the  free-run  juice  of  any  white  or  black  grape.  T 
apple  wines  are  not  ameliorated  except  for  the  later  sour 
apples.  The  finished  wines  are  pasteurized  by  .mmersing 
the  bottles  up  to  their  necks  in  hot  water  at  150  F.  then 
cooling  to  100'  F.  and  capping.  This  describes  most  of  he 
small  wineries  in  the  state  that  use  no  yeast,  rarely  employ 
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sulfur  dioxide,  use  mostly  Concords  of  17  to  18  Balling 
juice,  and  run  retail  liquor  stores  contiguous  to  their 
winery  premises. 

There  is  a  small  winery  at  Venice,  Ohio,  of  about 
60,000-gallons  storage.  It  is  rather  old,  dating  back  to 
1880,  and  several  generations  of  one  family  have  operated 
it.  It  is  their  practice  to  store  their  white  fortified  wine  in 
large  barrels  under  the  tin  roof  on  the  upper  floor  of  the 
winery  where  in  summer  the  temperature  may  reach  120 
F.  This  wine  had  a  definite  sherry  character  without  any 
treatment  except  this  storing. 

Champagne  is  the  principal  product  at  middle  Bass 
Island,  and  as  is  usual  in  the  Ohio  district,  is  made  almost 
wholly  from  Catawba  grapes  with  some  Delaware  and 
Niagaras.  The  champagne  process  is  not  unusual.  The 
basic  wine  for  still  and  for  sparkling  Burgundy,  claret  and 
port  is  obtained  from  Ives  and  Concords  fermented  with 
the  skins.  In  making  sherry,  white  juice  from  Concord  and 
some  white  grapes  are  used  and  the  baking  is  done  at  130° 
F.  for  three  months.  The  temperature  is  thermostatically 
controlled.  That  is  practically  the  same  as  in  most  Cali¬ 
fornia  processes. 

Varietal  wines  from  100  per  cent  Catawba  and  100  per 
cent  Delaware  are  produced  here  as  well.  The  sauternes 
are  blends  of  Catawba,  Niagara  and  Delaware.  This  winery 
is  the  only  one  found  in  Ohio  that  used  gelatin  and  tannin 
and  which  employed  a  small  amount  of  activated  carbon 
to  lighten  the  color  of  their  champagne  stock.  As  in  prac¬ 
tically  all  of  the  wineries  of  America,  except  for  those  in 
California,  they  ferment  to  absolute  dryness. 

The  racking  and  filtering  are  done  in  the  usual  manner. 
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The  winters  get  very  cold  (often  much  below  0  F.)  in  the 
Bass  Islands  area  and  the  lake  freezes  over,  so  there  are 
truck  lines  for  extended  periods  over  the  more  than  3  feet- 
thick  ice  from  the  Bass  Islands  to  the  Mainland.  This  gives 
a  natural  refrigeration  to  wines  in  the  storage  cellars. 
When  dry  wines  are  fermented  below  the  desired  alcohol 
content  they  are  blended  with  fortified  wines. 

Some  Concords  and  Catawba  grapes,  typical  of  those 
island-grown,  were  taken  by  the  author  to  Washington  and 
analyzed  with  the  following  results: 

Analysis  of  Bass  Island  grape  juice  pressed  out  by  hand: 


ANALYSIS 

OF 

JUICE 

OF  BASS  ISLAND  GRAPES 

Grams 

per  1 00 

ml. 

VARIETY 

TOTAL 

SOLIDS 

ASH 

TOTAL 

ACIDITY 

TOTAL 

SUGAR 

BALLING 

AT  60°  F. 

COLOR  IN 

1/8  INCH  CELL 

SUGAR 

%  by  weight 

ALKALINITY 
OF  WATER 
SOLUBLE  ASH 

CONCORD 

12.61 

.38 

1.2 

12.5 

13.5 

7  Red 

4  Brown 

11.4 

43 

CATAWBA 

18.22 

.31 

1.4 

20.2 

19.5 

1.5  Brown 

18.9 

33 

Just  outside  of  Toledo  there  is  a  small,  very  neat  and 
modern  winery  which  has  a  storage  capacity  of  about 

125,000  gallons. 

It  is  an  Ohio  branch  of  a  Michigan  winery.  They  use 
Catawba,  Niagara  and  free-run  juice  principally  for  their 
white  wines,  and  the  skins  and  juice  that  are  left  for  their 
red  wines.  Each  type  makes  up  about  50  per  cent  of  the 
total  volume.  Their  sherry,  Muscatel  and  port  are  fortified 
up  to  20  per  cent  alcohol  and  are  blended  with  sweet  Cali¬ 
fornia  wines  in  varying  proportions  according  to  taste. 
They  press  (crush)  the  whole  bunches  of  grapes  wit 
bronze  rollers;  they  ameliorate  the  full  3  5  per  cent. 
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fermentation  and  storage  they  rack  off  twice,  refrigerate 
at  18  to  25°  F.  and  filter  through  a  patented,  German-made 
monel  screen  filter  with  asbestos  powder.  They  sometimes 
use  the  more  satisfactory  diatomaceous  earth. 

Chemical  control  in  Ohio  wineries  is  about  the  same  as 
in  Michigan  except  that  in  Ohio  they  apparently  do  not 
get  as  much  chemical  or  technical  assistance  from  the  state, 
which  seems  to  be  more  concerned  with  sanitary  con¬ 
ditions.  All  the  wineries  except  the  smallest  farm  wineries 
had  some  form  of  laboratory  and  do  testing  of  some  kind. 
All  the  alcohol,  with  an  exception  in  one  winery,  is  deter¬ 
mined  entirely  by  ebulliometers.  The  laboratories  deter¬ 
mine  acids  by  titration  with  tenth  normal  sodium  hydrox¬ 
ide  solution,  the  Balling  with  hydrometers,  volatile  acids 
with  Sellier  tubes,  and  free  sulfur  dioxide  with  standard 
iodine  solution  and  starch  indicator  or  similar  procedure. 
Some  wineries  calculate  their  acids  in  all  wines  as  tartaric, 
instead  of  calculating  the  acids  of  apples  as  malic,  and  that 
in  berries  as  citric.  There  is  no  recovery  of  tartrates  in  any 
of  the  wineries  of  Michigan  or  Ohio  and  no  processing  of 
the  pomace  (cheese)  after  the  juice  or  wine  has  been  drawn 
off,  except  as  described  for  distilling  material.  The  spent 

pomace,  sometimes  treated  with  lime,  goes  to  the  fields  as 
fertilizer. 
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Almost  due  west  from  Detroit  along  the  southern 
border  of  Michigan  is  the  small  grape  growing  area  of  the 
state.  In  the  outskirts  of  Paw  Paw  the  vineyards  and  their 
rich  pleasant  aroma  of  ripe  Concords  begin  to  appear.  The 
land  looks  almost  black  and  apparently  it  is  quite  fertile. 

The  State  of  Michigan  is  a  100  per  cent  monopoly 
state  which  operates  its  own  stores.  It  requires  that  com¬ 
mercial  wines  over  1 6  per  cent  alcohol  by  volume  be  sold 
in  liquor  stores.  The  state  has  an  arrangement  by  which  its 
laboratory  and  its  scientific  staff  examine  all  wines  and 
liquors  sold  in  the  state  liquor  stores.  Their  suitability  for 
sale  depends  on  the  judgment  of  these  chemists. 

There  are  only  14  wineries  authorized  to  make  wine  in 
Michigan  but  several  of  them  are  large  and  all  are  clean 
and  relatively  up-to-date.  Having  begun  operation  after 
Repeal  they  had  no  real  equipment  to  carry  over.  As 
grapes  are  received  at  these  wineries,  inspectors  from  the 
Michigan  Liquor  Control  Commission  examine  them  as  to 
their  ripeness,  soundness,  cleanliness  and  suitability  or 

winemaking.  .  .  ,  . 

There  are  three  principal  grapes  used  for  wine  in  this 

district:  Concord,  Niagara  and  Delaware.  There  arc  some 
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other  grapes  used  in  this  area,  but  in  very  small  quantities, 
which  include  Wyoming  Red,  Moore’s  Early  and  Worden. 

The  Wyoming  Red  is  slightly  larger  than  the  Concord. 
It  has  a  red  color  and  looks  like  a  large-sized  Delaware,  but 
it  has  a  flavor  suggesting  Concord.  The  Moore’s  Early  and 
Worden  look  like  Concords  also,  but  do  not  have  as  much 
flavor.  The  Worden  is  slightly  larger  than  the  Concord, 
has  a  more  tender  skin,  and  is  less  foxy  than  the  Concord. 
It  is  also  lower  in  acid  content. 

The  yield  per  acre  of  Concord  on  ordinary  acreage  is 
about  1^4  tons,  although  the  best  tended  vineyard  yields 
4  to  5  tons  per  acre.  In  some  portions  of  the  vineyards  of 
ordinary  acreage,  untouched  by  the  most  disastrous  freeze 
in  the  history  of  Michigan  grape  growing,  the  yield  was 
good,  as  much  as  4  tons  per  acre. 

Information  which  applies  to  all  Michigan  wineries  is 
that  they  all  use  the  same  variety  of  grapes;  all  make  some 
wine  entirely  from  their  own  grapes;  and  all  also  make 
some  wine  by  blending  their  own  wine  as  basic  material 
with  not  over  25  per  cent  California  wine  to  reach  16  per 
cent  alcohol  by  volume.  They  use  the  original  European 
names  such  as,  port,  sherry  and  in  some  instances,  Tokay, 
white  port  and  muscatel. 

In  nearly  all  cases  the  grapes  are  washed  thoroughly  on 
a  moving  conveyor  before  crushing;  the  whole  crushed 
mass  is  then  pumped  or  sucked  into  open  fermenters,  prac¬ 
tically  all  of  which  are  concrete-treated  or  lined  with 
pitch,  insoluble  plastics,  or  glass  plates,  and  here  the  first 
stages  of  fermentation  take  place. 

With  minor  exceptions,  no  chemicals  are  used  except 
potassium  metabisulfite.  In  one  instance  sulphur  dioxide 
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as  such  is  used;  in  another  some  tannin  is  used  but  no  gela¬ 
tin  or  added  acid  such  as  citric  or  tartaric  is  incorporated. 
Michigan  wine  makers  are  opposed  to  the  use  of  mono- 
chloracetic  acid  or  potassium  ferrocyanide,  urea  or  phos¬ 
phates.  It  is  their  opinion  that  the  use  of  sulfur  dioxide 
in  the  must  before  yeasting  and  while  the  wine  is  in  storage, 
plus  the  use  of  Filter-Cel,  bentonite,  refrigeration  and 
polishing  filters  are  practically  the  only  cellar  treatments 
necessary.  Batch  pasteurization,  flash  pasteurization  before 
bottling  or  bottle  pasteurization  after  bottling  were 
favored  by  some,  while  others  used  no  pasteurization  at  all. 

No  grapes,  as  such,  from  out  of  the  state  are  used.  No 
winemaker  here  utilizes  spontaneous  fermentation.  In  all 
wineries  pure  culture  is  used  in  the  starters.  This  is  based 
either  on  Berkeley,  California,  or  Steinberg  yeast  cultures 
developed  by  the  State  of  Michigan  Laboratory.  In  a  few 
instances  it  is  based  on  specially  imported  cultures  from 
Italy  or  France,  but  the  most  frequently  used  is  the  Stein¬ 
berg  yeast. 

Tartrates  are  not  recovered  in  any  of  the  Michigan 
wineries  although  the  total  that  is  deposited  in  the  lees,  or 
is  in  the  pulp  of  these  above-average,  acid-containing 

labrusca  strain  grapes,  must  be  great. 

The  pomace,  after  fermentation  and  after  all  the  wine 
is  pressed  out,  is  sent  to  the  fields  for  fertilizer.  No  process¬ 
ing  is  carried  on.  Although  the  pulp  is  exceptionally  clean, 
hard  and  dry  and  rarely  shows  any  indication  of  aceti  ca¬ 
tion  all  of  the  Michigan  wineries  have  laboratories  where 
they  determine  the  total  acids  by  titrating  with  0.1  N. 
sodium  hydroxide  solution  and  phenolphthalem. 

Broadly  speaking,  the  common  source  of  grapes 
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the  Michigan  wineries  is  Lawton,  Paw  Paw  and  the  sur¬ 
rounding  area,  which  includes  Benton  Harbor  and  Harbet. 
The  wineries  of  Detroit  and  Farmington  depend  mainly  on 
this  area  for  their  grapes,  which  entails  a  haul  of  approxi¬ 
mately  172  miles.  One  winery  at  Paw  Paw  produces  black¬ 
berry  wine  from  cultivated  blackberries  grown  in  the  Ben¬ 
ton  Harbor  area  and  from  blackberries  grown  on  its  own 
plantation  nearby. 

This  winery,  which  is  one  of  the  largest  in  both  Michi¬ 
gan  and  Ohio,  is  advantageously  located  in  the  heart  of  the 
Michigan  grape-growing  area.  Its  winemaking  process  is 
somewhat  typical  of  all  in  this  state.  The  grapes,  all  in 
boxes  or  baskets  (no  bulk) ,  are  received,  weighed  and 
dumped  into  conveyors  where  they  are  washed  well  on 
their  way  to  the  stemmer  and  crusher.  This  washing,  in 
addition  to  its  sanitary  effect,  also  strips  sand,  mold,  insects, 
and  other  undesirable  matter,  such  as  traces  of  insecticide 
spray  residue  from  the  grapes.  The  elimination  of  sand 
saves  wear  on  the  pumps.  The  crushed  grapes,  both  skins 
and  juice,  go  into  the  concrete  fermenter.  This  must  is 
now  treated  with  2  ounces  per  1,000  gallons  of  meta- 
bisulfite  and  a  built-up  yeast  culture  is  added.  This  yeast 
starter  may  begin  with  one  of  four  bottled  culture  slants 
from  Berkeley,  California:  Burgundy  yeast,  Tokay  yeast, 
port  yeast,  or  champagne  yeast.  Here  the  must  ferments 
from  five  to  eight  days.  It  contains  at  the  end  of  fermen¬ 
tation  from  7  to  11  per  cent  alcohol,  depending  on  the 
grape  and  its  sugar  content. 

The  Delaware  grape  is  the  richest  in  sugar  in  this  area, 
he  wine  is  now  drawn  off  into  large  accumulator  tanks 
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where  it  is  ameliorated  with  3  5  per  cent  or  less  sugar-water, 
depending  on  the  acidity  of  the  must. 

This  sugar-water  contains  enough  sugar  to  make  up  for 
any  natural  deficiency  of  sugar,  raising  it  to  the  amount 
necessary  for  the  must  to  produce,  on  complete  fermen¬ 
tation,  not  over  13  per  cent  alcohol  by  volume  in  the  wine, 
or  after  the  wine  has  been  sweetened  with  not  over  11  per 
cent  by  weight  of  sugar. 

It  is  their  practice  to  flash  pasteurize  the  filtered  wine 
from  the  storage  and  filter  it  through  polishing  filters 
before  bottling.  The  sealed  bottles  are  pasteurized  at  180 
F.  in  hot  water. 

The  principal  Michigan  wine  is  "sweet  red,”  which  is 
made  mostly  from  the  Concord  grape.  Their  port  wine 
consists  of  24  per  cent  by  volume  California  port  blended 
with  76  per  cent  sweet  red  wine  in  which  the  alcohol  con¬ 
tent  is  not  over  16  per  cent  by  volume.  The  refrigerating 
temperature  for  all  the  Michigan  wineries  is  about  22  F. 
(called  "freezing”) .  To  produce  color,  part  of  the  crushed 
Concords  is  cooked  a  few  minutes  and  the  juice  is  pressed 
out  by  hydraulic  press.  There  is  no  winery  in  Michigan 

fermenting  above  13  per  cent  alcohol. 

A  grape  which  has  not  been  mentioned  heretofore  L 
grown  in  Michigan:  the  "Champion,”  resembling  the 

Concord.  .  . 

Attempts  to  grow  the  Clinton,  Norton  (both  blac 

grapes)  and  Catawba,  a  red  grape,  have  not  been  successfu 

because  the  growing  season  in  Michigan  is  too  short.  On« 

of  the  commercial  grape  growers  in  the  state  lias  an  averag. 

yield  of  Concords  over  a  50-year  period  of  4  tons  per  acre 

In  the  same  area  as  the  Michigan  winery  just  describee 
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there  is  another  wine  company.  The  grapes  received  here 
are  washed,  stemmed,  and  crushed,  then  sent  to  open  fer¬ 
menters  where  four  ounces  per  ton  of  metabisulfite  aic 
added  and  all  the  natural  sugar  is  fermented  dry  with  a 
culture  of  State  of  Michigan  cultivated  yeast.  From  theic 
the  wine  goes  into  a  19,000-gallon  blending  tank,  where  it 
is  analyzed  for  acids,  alcohol  and  sugar.  From  this  analysis 
the  amount  of  amelioration  required  is  determined.  It  is 
usually  about  3  5  per  cent.  Dextrose  sugar  is  used  for  fer¬ 
mentation  and  cane  sugar  for  sweetening.  After  this  fer¬ 
mentation  and  storage  there  is  an  occasional  racking-off. 
Their  storage  facilities  consist  of  60  or  more  4,000  gallon 
cypress  beer  vats,  barrel-shaped  and  lying  on  their  sides, 
and  large  oak  containers.  These  give  a  total  of  one-half 
million  gallon  storage  capacity.  Their  three  principal 
wines  are  port,  sherry  and  muscatel,  which  are  produced, 
sweetened  and  fortified  with  California  brandy,  and 
blended  with  2  5  per  cent  or  less  of  California  muscatel, 
sherry  and  port.  These  blended  wines  are  adjusted  to  con¬ 
tain  16  per  cent  or  less  alcohol.  Before  bottling,  the  wine  is 
flash  pasteurized  at  170-190°  F.  for  three  minutes  and  is 
then  filtered,  immediately  before  bottling,  through  a 
germ-proof  filter. 

In  a  third  winery  in  Paw  Paw  the  grapes  are  washed, 
stemmed  and  crushed  in  the  manner  described  above,  then 
run  into  fermenters  and  metabisulfite  is  added  at  the  rate 
of  2  ounces  for  1,000  gallons.  They  allow  1,600  gallons  of 
must  for  10  tons  of  grapes.  They  add  enough  sugar  and 
water  so  that  the  must  will  have  26  Balling  and  ferment 
with  Steinberg  yeast.  Their  fermenters  are  all  concrete  and 
med  with  pitch.  They  own  150  acres  of  vineyard,  which 
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are  divided  into  100  acres  of  Concords,  20  acres  of  Niagaras 
and  30  acres  of  Delawares.  For  their  claret  and  Burgundy 
they  ferment  to  complete  dryness.  In  normal  times  this  red 
wine  is  fortified  with  brandy  and  sweetened  in  the  manner 
employed  in  the  making  of  up-state  New  York  port  wines. 

Their  sherry  is  made  by  blending  the  white  wine  base 
with  California  sherry,  adjusting  the  sugar,  and  fortifying 
with  brandy  until  it  contains  16  per  cent  alcohol. 

They  produce  apple  and  peach  wine  and  ameliorate  25 
per  cent,  which  seems  too  much  for  the  normally  low  acid 
content  of  this  fruit.  They  also  make  some  blackberry 
wine.  Their  products  are  apple,  peach,  port,  sherry,  claret, 
and  Burgundy  wine.  All  the  white  juice,  after  fermen¬ 
tation,  fortification  and  sweetening,  goes  into  sherry. 
Later  the  basic  wine  is  first  fortified  and  then  blended  with 


standard  California  sweet  wine. 

At  Keeler  there  is  a  winery  with  a  modern  plant  con¬ 
sisting  of  five  20,000  gallon  concrete  fermenters  covered 
or  lined  with  neutral  enamel,  a  pitch-like  product.  They 
have  concrete  storage  tanks  with  a  capacity  of  260,000 
gallons  of  wine,  and  also  have  13  5  acres  of  Niagara  grape 

vines.  .  , .  ,  , 

At  Royal  Oak,  Michigan,  there  is  a  winery  in  which  the 

grapes  are  brought  up  to  the  second  floor  by  conveyor  and 
are  washed  on  their  way  up.  They  are  stemmed  and 
crushed,  and  some  black  grapes  are  cooked  for  eight  min¬ 
utes  at  about  140"  F.  to  obtain  color.  The  cooked  musts 
are  dropped  on  rough,  thick,  cotton  cloths  which  are 
folded  and  pressed  dry  by  hydraulic  pressure.  This  grape 

juice  usually  has  a  Balling  of  18. 

In  a  winery  at  Farmington,  Michigan,  the  boxes 
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grapes  are  received,  stemmed  and  crushed  without  wash¬ 
ing.  About  90  per  cent  of  these  grapes  are  hauled  from 
Benton  Harbor,  Paw  Paw  and  Lawton  by  truck.  They 
own  20  thirty-ton  capacity  fermenters.  Their  usual  crush¬ 
ing  consists  of  60  per  cent  Concords,  30  per  cent  Niagaras 
and  10  per  cent  Delawares.  The  Delaware  by  test  showed 
20  per  cent  sugar.  Usually  when  the  ripening  is  warm  and 
sunny  the  sugar  is  24  per  cent  by  weight.  The  crushed 
grapes  go  to  the  open  concrete  fermenters  and  after  the 
addition  of  sulfur  dioxide,  a  yeast  starter  built  up  from 
Steinberg  yeast  is  added  aand  the  must  ameliorated  3  5 
per  cent. 

For  instance,  if  the  Balling  is  18,  35  per  cent  of  sugar 
water  solution  of  40  Balling  is  added  and  it  is  fermented 
dry.  A  uniform  26  Balling  mash  is  preferred  here  when 
fermenting  in  the  shallow,  open  fermenters.  The  wine  is 
drawn  off  into  storage  tanks  and  the  residual  skins  and 
pulp  are  pressed  dry,  and  the  press  wine  distributed  among 
che  storage  tanks.  There  is  no  cooking  here  to  produce 
color,  for  fermenting  Concords  with  the  skins  produces 
sufficient  color.  Riesling,  Rhine  and  Burgundy  are  the  only 
wines  made  exclusively  from  Michigan  grapes  in  this 
winery.  The  Riesling  and  Rhine  are  both  from  Niagara 
and  the  Burgundy  is  100  per  cent  Concord.  The  carbon¬ 
ated  wine  is  100  per  cent  from  Delaware  grapes.  There  is 
no  pasteurization  in  this  plant.  A  powder  (diatomaceous 
earth)  filter  aid  is  used  after  blending  and  just  before 
bottling.  The  wine  gets  a  final  polishing  and  filtering 
t  rough  the  Sietz  filter  press.  Their  sherry,  port,  muscatel, 
Tokay,  and  white  port  are  all  bottled  at  16  per  cent  alco¬ 
hol.  They  consist  of  their  basic  Michigan  grape  wine 
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blended  with  not  over  2  5  per  cent  standard  California 
sweet  wine  containing  20  per  cent  alcohol.  The  basic  wine 
is  brought  up  to  14  per  cent  alcohol  by  fortification,  be¬ 
fore  blending  with  20  per  cent  California  sweet  wine. 

In  one  of  the  largest  wineries  in  Detroit,  they  wash, 
stem  and  crush  Concords  and  run  the  must  into  open  con¬ 
crete,  glass-lined  fermenters  of  which  there  are  twelve  in 
number.  After  complete  fermentation,  using  an  Italian 
yeast  culture,  in  these  open  fermenters,  the  wine  is  run  into 
combination  fermenting  and  storage  tanks  below  where 
the  wine  is  ameliorated  3  5  per  cent,  and  allowed  to  com¬ 
pletely  ferment  again.  It  is  then  stored  and  racked  at  inter¬ 
vals,  refrigerated,  bentonite  is  added  and  the  wine  is  filtered 
clear.  The  wine  intended  to  be  blended  with  port,  sherry, 
Muscatel  and  vermouth  is  fortified  with  brandy  and 
sweetened  with  not  over  1 1  per  cent  by  weight  of  dry  cane 
sugar.  It  is  now  blended  with  not  more  than  25  per  cent 
California  wine  to  obtain  16  per  cent  by  volume. 

The  grapes  used  for  wine  are  75  per  cent  Concords,  22 
per  cent  Niagaras  and  3  per  cent  Delawares.  These  "big 
three”  grapes  are  the  red,  white  and  blue  truly  American 
grapes  of  Michigan.  This  winery  makes  a  bulk-process 
champagne  in  a  small  improvised  home-made  Charmat 
tank.  They  blend  their  fortified  and  sweetened  white  wine 
with  not  over  25  per  cent  sherry,  and  bake  the  blend  in  a 
tank  for  40  or  50  days  at  130°  F.,  in  a  manner  simi  ar  to 
the  general  method  of  making  California  sherry  They 
also  bake  their  fortified  and  sweetened  red  wine  which  has 
been  blended  with  not  over  25  per  cent  of  California  port 
wine,  though  not  as  much  as  the  sherry.  This  is  done 
merely  to  give  it  an  aged  character.  In  1933,  this  company 
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began  wine  making  with  four  8 5 -gallon  barrels;  at  the 
present  time  they  have  two  modern  wineries  with  a  total 
storage  capacity  of  over  600,000  gallons. 

In  another  Detroit  winery  concerned  with  producing 
champagne  as  well  as  still  wine  they  receive  grapes  (clean 
table  bunches  in  large  grape  baskets)  from  a  small  farmer 
grower  about  50  miles  away,  but  their  main  grapes  come 
in  much  larger  quantities  from  Benton  Harbor,  Paw  Paw 
and  the  Lawton  area.  In  1945,  the  Concords  contained  but 
13  per  cent  sugar  and  1.2  acids  in  this  region. 

The  grapes  are  stemmed  (not  washed),  crushed  and 
run  into  low,  flat,  open  fermenters  with  80  parts  per 
million  of  sulfur  dioxide.  Here  the  must  is  fermented  to 
dryness  with  Steinberg  Michigan  yeast  culture.  The  wine 
then  goes  into  closed  fermenters  and  storage  tanks  where  it 
is  ameliorated  with  3  5  per  cent  sugar-water  solution  and 
after  complete  fermentation  it  contains  about  12^2  per 
cent  alcohol.  It  is  stored,  racked  occasionally,  some  is  used 
as  dry  wine,  and  some  is  fortified,  sweetened  and  blended 
with  California  wine.  The  white  Delaware  wine  is  used  for 
champagne.  From  the  storage  tanks,  it  is  cooled  with  brine 
coils  and  filtered  with  hyflo-Filter-Cel  through  a  Bouscr 
type  monel  screen  filter.  Before  it  is  bottled,  it  goes 
through  a  polishing  (Sietz)  filter;  it  is  pasteurized  in  a 
bulk  or  batch  tank  by  raising  the  temperature  to  15  5°  F., 
and  it  again  goes  through  the  Sietz  filter.  The  white  wines 
are  treated  in  the  same  manner  as  the  red.  They  produce 
apple  and  peach  wine  from  Michigan  fruit,  but  there  is  no 
amelioration  here  because  the  low  acids  contained  in  these 
peach  and  apple  juices  do  not  legally  permit  amelioration. 
They  produce  champagne  by  the  bottle  process  using  a 
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cuvee  from  Delawares  and  Niagaras,  but  the  sparkling 
Burgundy  is  basically  Concord  and  contains  some  dark  red 
California  wines,  such  as  Zinfandel,  for  its  color. 

The  dry  wine  cuvee  that  is  selected  and  blended  for 
champagne  is  mixe'd  with  champagne  or  Steinberg  yeast 
culture  and  the  calculated  amount  of  sugar.  It  is  then 
bottled  into  champagne  bottles,  fastened  with  an  agraff 
and  put  in  tirage  racks  or  stacks  for  slow  fermentation 
(four  to  five  months).  Several  bottles,  typical  of  the 
stacks,  are  attached  with  pressure  gauges  indicating  atmos¬ 


pheres  and  pounds  per  square  inch  of  pressure  developed 
in  the  bottle.  When  the  pressure  is  sufficient  and  steady, 
the  wine  is  ready  to  go  to  the  racks  for  shaking  down  the 

sediment  and  accumulated  yeast. 

After  the  bottles  are  given  the  quarter  turn  and  thump, 
over  a  long  period,  and  all  the  sediment  is  down  in  the 
neck,  the  sediment  and  liquid  in  the  neck  are  frozen  by 
aid  of  freezing  mixture,  in  this  instance  dry  ice  (solid  car¬ 
bon  dioxide) .  The  cork  is  removed,  the  frozen  core  is  dis¬ 
gorged,  dosage  is  added,  the  final  cork,  wire  and  seals  are 
affixed,  and  the  champagne  is  now  ready  for  labeling. 

There  are  not  a  great  many  varieties  of  grapes  grown 
in  Michigan,  yet  there  is  enough  to  produce  excellent  wine 
of  fine  spritely  flavor.  The  largest  quantity  produced  of 
any  one  variety  is  the  Concord,  which  comprises  about  90 
per  cent  of  all  the  grapes  grown,  most  of  the  remain  cr 
being  Niagara  and  Delaware.  There  is  a  sprinkling  o 
Lucille,  Brighton  and  Caco,  all  three  not  too  well  know- 

At  first,  it  is  said,  the  manufacturers  endeavored  to  cop 

with  what  they  thought  was  consumer  demand  for  wines 
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produced  elsewhere,  by  blending  various  portions  of  the 
state-produced  wine  with  the  commercial  types  desired. 

This  practice  is  diminishing.  The  Michigan  wineries 
have  realized  that  their  three  principal  grapes  are  also  the 
principal  grapes  (minus  Catawba),  of  the  New  York 
Finger  Lake  area,  which  has  led  the  world  in  champagne 
production. 

We  have  already  mentioned  that  the  Worden,  Moore’s 
Early  and  Wyoming  Reds,  grow  in  Michigan.  The  field  of 
agricultural  research,  in  trying  out  the  suitability  of  the 
grape  varieties  of  the  world  to  the  soil  and  climate  of 
Michigan,  presents  a  shining  and  promising  adventure. 
Suggestions  are  prominent  in  results  obtained  in  growing 
grapes  in  New  York  State,  Washington,  Oregon  and  Cali¬ 
fornia. 

The  agricultural  experiment  stations  of  these  states 
may  hold  the  key  to  the  Michigan  grape  growing  problem. 

The  Delaware,  the  king  grape  for  wine  in  Michigan 
and  in  any  area  where  it  is  grown,  is  a  relatively  poor 
yielder,  yet  the  high  price  per  ton  is  an  inducement  to 
plant  it.  There  are  also  fine  prospects  that  agriculturists 
will  eventually  increase  the  yield. 

The  grapes  grown  in  Michigan  and  similar  areas  where 
the  season  is  short  and  relatively  cold,  produce  musts  that 
usually  contain  0.76  gram  acid  or  more  (calculated  as 
tartaric  acid)  per  100  ml.  Hence  they  may  legally  amelio¬ 
rate  up  to  3  5  per  cent. 

This  is  in  contrast  to  many  of  the  grapes  of  the  west 
coast  whose  must  barely  reaches  0.5  per  cent. 

Before  we  close  this  chapter  on  the  wines  and  wineries 
of  Michigan,  a  few  words  should  be  said  concerning  the 
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work  of  the  state  chemists  working  with  the  Michigan 
Liquor  Control  Commission.  These  men  have  been  of 
utmost  value  to  the  industry,  tending  to  raise  the  standards 
of  quality  and  healthfulness  of  wines.  They  furnish  tests, 
analyses,  standard  solutions,  yeast  cultures,  help  to  train 
those  who  do  the  testing  in  the  wineries  and  furnish  expert 
advice  wherever  required.  It  is  from  them  that  the  wine¬ 
makers  obtain  the  Steinberg  yeast  referred  to  before  in  this 
chapter.  The  author  obtained  a  state  culture  (in  test  tube) 
of  this  yeast  and  made  an  experimental  fermentation  with 
Catawba  grape  must  and  diluted  California  grape  concen¬ 
trate,  which  produced  a  swift,  clean  fermentation  going 
directly  to  16  per  cent  alcohol  at  a  mean  temperature  of 
62°.  He  would  rank  it  as  one  of  the  best  strains. 

Any  wine  produced  out  of  Michigan  carries  a  markup 
of  50  cents  per  gallon,  state  tax.  If  the  wine  is  made  from 
Michigan  fruit  or  grapes,  it  requires  only  4  cents  per  gallon 
tax  stamp  on  the  case.  As  long  as  the  product  made  in. 
Michigan  with  Michigan  fruit  is  not  blended  with  over  25 
per  cent  of  out-of-state  wine,  the  tax  is  only  4  cents  per 

gallon.  ,  , 

There  is  a  10  cents  per  gallon  state  tax  on  brandy 

brought  into  the  state  for  use  in  fortifying  wines.  Con¬ 
sidering  the  fact  that  there  were  no  commercial  wineries  in 
Michigan  prior  to  or  during  prdhibition  and  that  the  wine 
industry  started  from  scratch  a  few  years  after  Repeal,  it 
has  made  considerable  progress. 


19 
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The  public  in  general  may  be  surprised  to  learn  that 
commercial  winemaking  is  being  practiced  to  an  increas¬ 
ingly  important  extent  in  the  North  Pacific  states.  Nat¬ 
urally,  its  total  volume  is  overshadowed  and  dwarfed  by 
the  tremendous  production  of  nearby  California,  and  for 
this  reason  has  been  generally  unnoticed.  However,  Wash¬ 
ington  State  did  rank  3rd  nationally  in  a  recent  year,  with 
Oregon  4th,  Michigan  5  th  and  Ohio  6th. 

The  commercial  manufacture  of  wines  in  these  states 
may  be  said  to  have  begun  after  Repeal.  Those  vintners 
who  began  then  prospered  at  once.  In  one  year,  2,361,767 
gallons  of  wine  were  produced  in  Washington  State,  of 
which  about  1,712,688  consisted  of  commercial  wines  to 
be  sold  as  such;  the  remainder  was  distilled  into  brandy  to 
be  sold  as  commercial  brandy  or  to  be  used  for  adding 
brandy  to  the  usual  sweet  wines,  muscatel,  sherry,  angel¬ 
ica,  Tokay  and  port  (white  and  red)  for  preservation 
purposes.  From  1,400  to  1,600  acres  of  grapes  are  grown 
in  Washington,  producing  12  to  14  million  pounds  of 
grapes  of  20  or  more  varieties,  including  eastern  and  west¬ 
ern  United  States  grape  types.  Growers’  estimates  fix  the 
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grape  vineyards  in  Yakima  Valley  at  approximately  4,000 


acres. 

During  the  same  period  there  was  produced  in  Oregon 
nearly  as  much  wine:  2,3  5  8,903  gallons.  Of  this,  362,5  57 
gallons  were  commercial  wines,  and  the  remainder  was 
distilled  into  commercial  brandy  and  high  proof  brandy, 
mostly  apple  brandy,  which  was  used  to  fortify  apple 
wine,  the  largest  wine  item  of  Oregon.  In  one  year,  of 
2,873,479  total,  403,603  gallons  were  wines,  and  2,469,876 
gallons  were  distilling  material.  Grape  production  in  Ore¬ 
gon  has  been  estimated  at  over  2,100  tons,  most  of  which 
grows  in  the  Willamette  Valley  in  southeastern  Oregon. 
Much  of  Oregon’s  wines  is  from  fruits  other  than  grapes, 
for  the  apple,  loganberry,  and  blackberry  are  their  prin¬ 
cipal  wine  derivatives.  Sharing  the  slump  in  wine  produc¬ 
tion  throughout  the  United  States  in  the  fiscal  year  of 
1949,  Oregon  showed  a  very  small  yield  (178,174  gallons 
of  wine) .  Washington  State  had  a  grand  total  of  1,244,612 


The  total  wine  production  in  these  two  Pacific  North¬ 
west  states  seems  small  indeed  when  we  know  that  several 
of  the  476  single  wineries  of  California  produce  more  than 
that  much  alone.  The  grapevine  acreage  in  California  is 
over  Vt  million  and  since  it  is  growing  more  and  more 
each  year  it  makes  the  North  Pacific  states’  grape  acreage, 

bv  comparison,  seem  small. 

These  latter  states  however,  have  come  from  prac  - 
cally  nothing  to  their  present  volume  during  the  past  ten 

will  increase  very  much  in  the  next  few  years 

The  wine  affairs  of  the  two  states  are  similar  in  sever 
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respects.  The  outstanding  similarity  is  in  the  kinds  of 
wines  produced.  Both  have  adopted  state  monopoly  con- 
trol,  and,  in  both,  laws  have  been  passed  restricting  to 
some  extent  the  sale  of  out-of-state  wines.  By  an  act  passed 
by  the  Washington  legislature  in  1935,  only  fruit  grown 
in  Washington  can  be  used  in  the  manufacture  of  Wash¬ 
ington  wines.  Washington  State  thus  protects  its  wine  pro¬ 
ducers  to  some  extent,  but  the  Oregon  commercial  wine 
production,  it  is  claimed,  is  held  down  by  the  serious  com¬ 
petition  from  California. 

A  legal  enactment  in  Oregon,  the  Burke  act,  provides 
that  taverns,  grocery  stores  and  drug  stores  may  not  sell 
wine  containing  more  than  14  per  cent  alcohol  by  volume. 
Wine  of  over  14  per  cent  alcohol  by  volume  may  be  sold 
only  in  state-operated  liquor  stores.  Wine,  Oregon-grown 
or  bottled  in  Oregon,  carries  a  10  cent  tax  per  gallon  on  14 
per  cent  alcohol  by  volume  wines  and  1 5  cents  per  gallon 
state  tax  on  wines  over  14  per  cent  alcohol  by  volume, 
compared  with  a  30  cent  tax  for  any  bottled  wine  from 
outside  the  state.  Wines  produced  from  Washington 
grapes,  fruits,  or  berries  may  be  sold  to  retail  outlets  with 
10  cents  a  gallon  state  tax;  out-of-Washington  wines  car¬ 
ry  a  markup  of  50  per  cent  for  table  wines  and  about  68 
per  cent  for  dessert  wines.  About  half  the  production  of 
wines  in  both  states  is  from  grapes  and  the  remainder  from 
berries,  apples  and  other  fruits  and  materials,  and  from 
rhubarb.  From  the  grapes,  the  wineries  of  these  states  pro¬ 
duce  port,  sherry,  Tokay,  muscatel,  sauterne,  clarets,  Bur¬ 
gundies,  Riesling  and  some  special  red  wine,  also  some  var¬ 
ietal  wines  from  grapes  and  varietal  wines  from  the  fruits 
and  berries.  No  vermouth  or  champagne  was  made  in  the 
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wineries  there  in  1948.  Plans  have  been  made  to  produce 
some  sparkling  wine  from  loganberries.  This  should  be 
particularly  acceptable  and  no  doubt  will  constitute  the 
first  commercial  sparkling  berry  wine.  Plans  have  also  been 
made  to  produce  champagne  from  Washington-grown 
grapes. 

Because  the  sugar  content  of  the  winemaking  materi¬ 
als,  including  grapes,  in  Oregon  and  Washington  States  is 
low,  and  the  acid  content  high,  amelioration  is  the  rule 
with  practically  all  wine.  Sugar  is  usually  added  to  make 
up  for  the  fruits’  natural  deficiency  of  sugar:  that  is,  suf¬ 
ficient  sugar  to  produce  13  per  cent  alcohol  by  volume 
after  complete  fermentation.  The  general  practice  is  to 
determine  the  sugar  (soluble  solids)  roughly  with  a  Bal¬ 
ling  hydrometer,  and  add  the  sugar,  either  sucrose  or  dex¬ 
trose,  until  the  Balling  of  the  juice  is  21  to  22.  This  applies 
to  fruit  and  berry  wines  but  not  to  grape  wines.  The  acid 
is  determined  by  titration  with  tenth  normal  sodium  hy¬ 
droxide;  the  acids  of  the  grape  juice  are  estimated  as  tar¬ 
taric  acid;  berries,  peaches,  rhubarb,  and  currants  are 
calculated  as  citric  acid;  and  apples  and  pears  as  malic 
acid.  If  the  winemaking  material  contains  any  volatile  acid 
due  to  acetic  acid  formation  or  putrefaction,  it  must  be 
subtracted  from  the  total  acids.  The  volatile  acids  should 
be  calculated  and  expressed  as  acetic  acid.  In  determining 
the  natural  acids,  the  volatile  acids  calculated  as  tartaric, 
citric  or  malic,  as  the  case  may  be,  are  subtracted  from  the 
total  acids  calculated  as  appropriate  for  the  fruit  material 

in  question. 

Total  acids  minus  volatile  acid  (calculated  in  the  same 
way  and  with  the  same  factor)  equal  natural  acids.  The 
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corrected  berry,  rhubarb,  currant  and  other  fruit  juice 
may  now  be  ameliorated  3  5  per  cent  of  this  resulting  vol¬ 
ume  provided  that  the  natural  acids  justify  it.  Generally, 
lhubaib,  cun  ants,  and  berries  still  contain  enough  natural 
acid  to  entitle  the  wine  maker  to  ameliorate  fully  3  5  per 
cent;  but  apple,  pear,  peach  and  a  few  other  fruit  juices 
at  this  stage  will  usually  not  contain  over  0.5  gram  of  acid 
as  citric  or  malic  acid  as  a  rule,  and  sugar  water  must  not 
be  added  to  standard  wine  material  or  only  so  much  of  it 
as  is  justified  by  law. 


If  the  wine  maker  ameliorates  on  the  basis  of  the  whole 
volume  of  the  crushed  fruit  and  not  just  on  the  volume  of 
the  juice,  or  if  he  ameliorates  more  than  the  natural  acid 
.  the  juice  justifies,  the  product  becomes  substandard 
vine  and  it  must  be  labeled  as  to  kind.  Such  wine  may  not 
>e  fortified  and  is  not  eligible  to  be  distilled  as  brandy. 

Special  provision  is  provided  for  high,  normal  acid 
mces  such  as  currant,  loganberry,  and  gooseberry  where 
he  wine  ,s  derived  exclusively  from  fruit  which  has  a  nor- 
na  acdity  of  20  parts  or  more  per  thousand  if  the  volume 
the  resulting  product  has  been  increased  not  more  than 
^  per  cent  oy  the  addition  of  sugar  and  water  solution 
^hik  it  may  still  be  called  currant,  loganberry  or  go  e-' 
etry  wine  it  must  bear  the  inscription  "Made  with  over 

he  start  than'fs're'cesTary 't  ”  T*  *7  SUgar  iS  added  « 
iencv  th-  Z  TT  Y  mSke  UP  for  its  natural  defi- 

iripL  « La  Tmerdal  Wine  “V  ^ar  the  in- 
_____  .  ermented  with  excess  sugar”*  or  if  more  than 

=vedBofTf  C°ngreSS  i"  Ju|y  1947  winemakers  were  re- 
bels.  6  neC6SS,ty  °f  Prind"S  £bis  statement  on  their 
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11  per  cent  by  weight  of  sugar  is  added  at  the  end  fa 
sweetening  purposes,  the  label  must  state,  "Sweetened  wit 

excess  sugar.”  .  ,  ,  , 

Section  3045  Internal  Revenue  Code,  is  amended  fc 

deleting  the  period  at  the  end  thereof  and  adding  the  fo 
lowing:  "provided,  that  in  the  case  of  wines  product 
from  loganberries,  currants  and  gooseberries,  respective' 
having  a  normal  acidity  of  20  parts  or  more  per  1,000, 
volume  of  the  resultant  product  may  be  increased  mo 
than  60  per  cent  by  the  addition  of  sugar  to  water  solut,, 
under  such  regulations  as  the  Commissioner  of  Interr 

Revenue  may  prescribe.  .  •  t 

The  only  three  fruits  that  have  been  listed  so  far  in 

high  natural  acid  class  are  loganberries,  gooseberries,  a 
currants.  While  the  average  acid  content  b“™U" 
parts  per  1,000,  the  acid  content  of  some  of  t  J 
occasionally  will  be  lower,  sometimes  18,  and  thoug 
rw  even  as  low  as  16  parts  per  1,000.  Various  publi 
authorities  list  higher  and  lower  limit.  The  wmern^ 

The  unfermcr 

juice  q  derived  from  added  sugar  must 

residual  sugar  con  -  ^  weight  and  the  conten- 

be  more  no  P^  ^  ^  ^  7>J  parts  per  1,000  p: 

"seUReg.CNo.  4  Treasury  Dep’t.  relating  to  Labeling 

Advertising  of  wine  wine  in  the  Pacific  No 

The  production  of  grape  w 

fl.tprned  very  much  on  the  style 
west  is  patterned  ve  y  ^  winemak«s  do  not 

with  the  exception  1  •  abhors  ameliorate  pt 

eliorate  while  their  northern  neighbors  m 

Pally  all  wines.  The  grapes  grown  in  these 
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mixture  of  the  native  eastern  American  grapes  such  as 
Concords,  Elviras,  Delaware,  Niagaras,  White  Diamonds 
of  the  labrusca  species  and  the  Vitis  vinifera  or  European 
types  such  as  Zinfandel,  Muscats,  Tokays,  Palomino,  Mal- 
vasia,  Mataro,  Carignane,  Riesling,  Thompson  seedless, 
Alicante,  Pinot  Noir  and  others.  These  grapes  are  grown 
mostly  east  of  the  Cascades  in  the  Yakima  Valley  and  other 
valleys  of  Washington  State  and  in  the  Willamette  Valley 
and  other  valleys  of  Oregon.  It  is  estimated  that  about 
80  per  cent  are  native  labrusca  stock  and  20  per  cent 
vinifera.  The  vines  of  the  latter  are  covered  with  soil 
in  the  winter  and  the  soil  is  shaken  off  in  the  spring. 
'This  is  not  as  much  of  a  hardship  as  it  seems  because 
the  winters  kill  off  many  pests  that  must  be  endured 
in  warmer  California.  The  grapes  grown  in  the  valleys  east 
of  the  Cascades  are  under  irrigation  and  the  yields  are  up 
to  10  tons  per  acre.  Irrigation  has  the  advantage  of  giving 
the  vines  water  just  when  it  is  most  advantageous. 

At  Grapeview  on  Stretch  Island  was  where  Lambert 
Evans,  father  of  the  Washington  State  grape  industry, 
planted  the  first  grape  vine  in  the  great  northwest  in  1872, 
and  in  1875  set  out  the  first  vineyard  of  the  Puget  Sound 
Area.  It  was  here  also  that  Adam  Likert  developed  the  Is¬ 
land  Belle  grape.  The  varietal  parentage  of  the  Campbell’s 
Early  is  Moore  plus  Belvidere,  plus  Muscat  Hamburg,  the 
originator  GW  Campbell  state  of  origin,  Ohio  (1892).  It 
is  thought  that  varietal  parentage  of  Island  Belle  is  un¬ 
known;  however,  when  the  two  above-named  varieties  are 
planted  adjacently  they  seem  quite  the  same.  The  other 
grapes  used  by  the  few  small  wineries  in  this  island  area  are 
Campbell’s  Early,  Muscats,  Alicanti,  Fredonia,  Riesling, 
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and  Delawares.  These  are  grown  east  of  the  Cascades,  a  long 
haul  from  the  winery  premises.  Until  recent  years  most 
of  these  wineries  did  not  add  brandy  to  their  wines.  Some, 
however,  by  the  judicious  use  and  timely  addition  of 
sugar,  were  able  to  ferment  their  product  up  to  18  per 
cent  alcohol  content.  They  claimed  to  have  been  able 
to  produce  as  high  as  20  per  cent  alcohol  by  natural 
fermentation.  The  fermentation  period  would  often  run 
as  long  as  3  months  or  more.  This  practice  of  producing 
more  than  13  per  cent  alcohol  by  volume  by  fermenta¬ 
tion  was,  at  one  time,  used  by  nearly  all  the  wineries  of 
the  Pacific  Northwest. 

Acetification  is  prevented  or  reduced  materially  by 
the  extensive  use  of  bubbler  seals  in  the  storage  vats.  The 
generally  colder  temperature  also  reduced  the  tendency 
of  this  type  of  bacterial  action. 

Because  these  winemakers  were  required  to  state  on 
their  labels  that  the  wine  was  "fermented  with  excess 
sugar”  and  because  of  the  unusual  care  required  in  this 
type  of  high-alcohol  fermentation,  the  process  has  been 
practically  abandoned  in  favor  of  the  California  method 
of  raising  the  alcohol  content  by  the  addition  of  brandy. 

It  has  been  found  that  vinifera,  labrusca  and  crossed 
types  will  flourish  in  the  Pacific  Northwest  particularly 
on  irrigated,  but  in  most  instances  on  non-imgated,  soil 
of  the  valleys  east  of  the  Cascades.  The  vines  bear  delicious 
ice  cold  grapes  of  magnificent  quality.  These  include  Con¬ 
cords,  Muscat  Malvasia,  Riesling,  Campbell  s  Early 'and 
Niagaras  that  were  found  to  grow  past  the  middle  of  No- 

vember.  In  »»  p'»«  *  “  *•  ‘f'”'  Z'"'“ 

backbone  of  California  red  wines,  starts  the  grape  picking 
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season  and  Carignane  ushers  out  the  black  grape  season, 
even  as  is  usual  in  California.  According  to  some  investi¬ 
gators,  practically  all  of  the  European  varieties,  including 
particularly  Zinfandels,  Alicante,  Burgandy,  Muscat,  Car¬ 
ignane,  Petite  Sirah,  Mataro  and  Tokay,  may  be  planted 
successfully  in  eastern  Oregon  and  Washington.  In  south¬ 
ern  Oregon  the  conditions  for  wine  grapes  are  about  the 
same  as  in  the  dry  wine  region  of  northern  California.  Re¬ 
alizing  the  high  quality  of  the  mingled  juices  of  the  labrus- 


ca  and  Vitis  vinifera  species,  several  wineries  of  this  region 
are  contemplating  producing  champagne. 

The  natural  advantage  of  the  Pacific  Northwest,  is  evi¬ 
denced  in  the  growth  of  its  berry  wines.  Probably  in  no 
place  on  earth  do  they  grow  so  naturally  or  in  such  an 
abundance  of  varieties  and  quantities.  The  only  ones  that 
are  picked  naturally  without  cultivation  are  the  wild 
blackbeiries;  all  the  others  that  are  used  for  wines  are  cul¬ 
tivated.  Their  greatest  obstacle  is  the  high  cost  of  picking, 
yet  this  is  balanced  to  some  extent  by  the  legal  privilege 
given  commercial  berry  winemakers  to  nearly  double  its 
volume  in  some  instances  and  more  than  double  it  in  other 
instances,  as  in  the  cases  of  loganberry,  currant,  and  goose¬ 
berry  through  permitted  extra  amelioration. 

Among  the  berries  and  similar  fruit  used  for  wines  the 
blackberry  is  first  in  volume  and  is  the  cheapest  to  produce 
and  the  next  is  loganberry.  Currant,  raspberry,  young- 
berry,  boysenberry,  olympic  berry,  and  gooseberry  are 
some  of  the  other  berries  used  for  wines.  Loganberry  has 
the  most  characteristic  flavor  and  is  the  best  seller  when  it 
can  be  obtained.  However,  all  the  berry  wines,  when  true 
to  type,  have  the  fine  typical  flavor  of  each  kind  of  berry 
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The  berry  wines  are  all  characterized  as  has  been  men¬ 
tioned  previously  by  high  acid  content.  The  percentage  of 
acid  content  found  in  the  laboratory  is  as  follows:  goose¬ 
berry  2  to  2.4;  currants  2  to  2.6;  loganberries  from  1.8  to* 
2.2;  red  and  black  raspberries  1  to  1.4;  strawberries  1  ter 
1.2;  blackberries  0.9  to  1.6,  all  calculated  as  citric  acid- 
The  other  highly  important  characteristic  of  this  fruit  i“ 
its  low  sugar  content,  ranging  4  to  8  per  cent  by  weight. 
This  represents  the  natural  deficiency  recognized  by  law 
so  that  enough  dry  sugar  may  be  added  in  order  that  tha 
finished  dry  wine  will  contain  about  1 3  per  cent  alcohol  by 
volume  after  complete  fermentation.  If  the  natural  win* 
is  made  according  to  regulations  7 ,  it  may  be  increased  in 
alcohol  content  by  brandy  distilled  from  the  fermented 
fruit  of  the  same  kind  as  the  wine  to  be  fortified.  The  win 
produced  from  the  above  fruits  can  be  used  at  once  am 
although  it  is  generally  expected  to  lose  color,  taste,  odd 
and  character  in  storage,  yet  the  wines  mentioned  abov 
produced  by  this  laboratory  still  retain  abundance  of  fiai 
vor  and  taste  after  two  or  three  years.  It  is  the  usual  pro 
cedure  after  picking  to  roll  the  barrels  of  berries  int 
freezing  chambers  to  be  stored  for  sale  or  for  future  use 
There  is  apparently  no  loss  in  character  and  the  barter* 
and  yeast  counts  on  the  frozen  fruit  seem  much  less  tha 
With  even  the  strictly  fresh-picked  fruit.  W.ne  mater., 
preserved  in  this  manner  can  be  made  into  wme  at  le.su. 
and  not  in  the  mad-house  fashion  somet.mes  w.tnessed 

wineries  during  the  height  of  the  picking  ™ 

Berries  are  practically  all  fermented  whole;  comm er 
ally  in  this  laboratory  it  was  found  to  require  only 
more  time  and  it  was  as  satisfactory  an  ess  a  orio 


319 


Winemaking  in  Oregon  and  Washington  States 

crushing.  Some  wineries  press  out  loganberries  using  only 
the  juice  for  wine  as  they  claim  the  loganberry  seeds  impart 
an  undesirable  taste.  The  yeast  is  usually  added  as  a  culture 
and  must  be  in  the  same  sort  of  medium  as  the  main  fruit 
must.  The  Berkeley  Yeast  Laboratories  of  California  fur¬ 
nish  practically  all  the  pure  cultures  required  in  Oregon 
and  Washington. 

In  both  Oregon  and  Washington  are  grown  large 
amounts  of  currants,  loganberries,  blackberries,  and  some 
elderberries.  But  some  currants  and  occasionally  some  lo¬ 
ganberries  used  in  Oregon  are  purchased  out  of  the  state 
even  from  as  far  away  as  the  New  York  market.  A  great 
deal  of  the  berries  in  1945  were  frozen  for  jams  and  jellies 
for  the  Armed  Forces  and  there  was  a  relatively  small 
amount  used  for  wines. 

One  of  the  ways  of  solving  the  blackberry  picking 
problem  was  to  declare  a  holiday  or  a  picnic  at  the  height 
of  the  berry  season  when  all  workmen  and  their  families 
and  employers  swarmed  into  the  wild  berry  patches  and 
picked  truckload  after  truckload  of  blackberries  which  at 
that  stage  could  be  raked  off  by  handsful.  Enormous  and 
untold  quantities  of  wild  blackberries  were  left  unpicked 
in  1944  because  of  a  shortage  of  pickers.  In  the  same  man¬ 
ner  older  men,  women  and  children  were  seen  picking 
with  gloved  hands  the  cold  November  grapes  in  rendering 
neighborly  assistance. 

Besides  the  fruits  already  mentioned  that  are  used  for 
the  production  of  wine  in  the  Pacific  Northwest,  are  ap¬ 
ples,  pears,  and  peaches.  Some  of  the  most  noted  apples  of 
the  world  are  raised  in  the  valleys  of  Yakima,  Wenache, 
Willamette  and  Hood  River.  Most  of  the  apple  wineries 
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and  distilleries  are  adjacent  to  the  fruit  packing  and  pro¬ 
cessing  plants.  Ground  peelings,  cores,  odd  sizes,  fruit  odds 
and  ends  and  juices  are  pumped  into  the  wineries  and  dis¬ 
tilleries  through  pipelines  in  the  form  of  slush  which  is 
pressed  in  cloths  and  only  the  juice  is  fermented.  The 
squeezed  dry  pulp  usually  goes  to  the  fields  untreated. 
Cherry  wines  are  also  made  with  the  surplus  Oregon  and 
Washington-grown  Bing,  Lambert,  Royal  Ann  and  Mont¬ 
morency  cherries.  The  sour  Montmorency  is  the  favorite1 


for  cherry  wine  making. 

Gooseberries,  elderberries,  and  rhubarb  are  also  part  of 
the  area-grown  fruit  which  is  kept  frozen  until  ready  for 
use  for  wine.  The  gooseberries  seen  in  the  process  of  being 
made  into  wine  were  all  on  the  unripe  side  and  exceedingly 
sour.  It  was  explained  that  as  gooseberries  become  ripe  they 
fall  off  on  the  ground.  Unfortunately  these  riper  goose¬ 
berries  are  seldom  used  for  wine  but  instead  those  which 
arc  still  on  the  bushes  and  are  mostly  still  unripe.  While 
most  of  the  grape  wines  of  Washington  are  produced  by 
the  nine  larger  wineries  in  Seattle,  a  considerable  distance 
from  where  most  of  the  grapes  are  grown,  there  are  some 
wineries  right  in  the  heart  of  the  grape  vineyards  of  the 
region  "East  of  the  Cascades,”  and  it  is  here  that  most 
of  the  future  expansion  is  likely  to  be.  Rhubarb,  a  unique 
source  of  wine,  comes  to  the  winery  with  the  stalk 
chopped  in  small  pieces  and  frozen.  This  exceeding ) 
juicy  material,  when  thawed  out,  may  be  fermented  as  i 
or  it  may  be  pressed  out  and  only  the  juice  fermented.  Tb 
juice  when  freshly  pressed  from  the  ice  cold  dicec  r  i  * 
of  the  white  or  German  variety  or  the  red  stalked  or  s 
berry  variety,  is  a  delicious  and  refreshing  potion  mdee  • 
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There  does  not  seem  to  be  any  lack  of  scientific  control 
as  nearly  all  of  the  wineries  have  well  equipped  laborator¬ 
ies  where  alcohol,  total  acids,  volatile  acids,  sulfur  dioxide 
and  other  necessary  determinations  are  made.  Though 
some  ebulliometers  are  in  use,  alcohol  is  usually  distilled 
from  the  wine  and  the  amount  determined  by  a  pycno¬ 
meter,  or  by  a  delicate  thin-stemmed  hydrometer.  In  the 
wineries,  potassium  metabisulfite  rather  than  sulfur  diox¬ 
ide,  as  such,  is  used  in  the  must  before  yeasting.  A  few 
wineries  use  urea  but  none  claim  to  use  ammonium  phos¬ 
phates,  monochloracetic  acid  or  potassium  ferrocyanide. 

There  are  several  methods  of  pasteurization  in  use  in 
these  northwest  wineries.  The  bottled  wines  are  either 
heated  for  a  few  minutes  in  steam  or  in  hot  water,  or  they 
are  bottled  quite  hot.  In  some  wineries  the  wine  is  pasteur¬ 
ized  in  heat  exchangers  or  similar  devices.  Practically  all  of 
the  wines  are  completely  fermented,  even  port  wines,  and 
the  wine  sweetened  before  brandy  is  added.  This  resembles 
the  New  York  State  port-making  procedure,  and  is  un¬ 
like  California  where  fermentation  is  usually  checked  in  its 
-arly  stages  with  brandy. 

The  sherry  is  usually  baked  with  steam  coils  in  vats  at  a 
-emperature  of  approximately  140°  F.  about  three  months 
^s  in  California).  There  were  no  sun  baking  or  open  air 
processes  or  any  evidence  of  the  use  of  Jerez  or  Chalon  film 
^east  to  produce  sherry.  While  some  Palomino  (Golden 
-hasselas)  grapes  are  used  for  sherry,  the  juice  of  other 
and  black  grapes  is  also  utilized.  Sherry  is  produced 

Vlt  re§ylay  fortlfied  sherry  material  or  white  wines  which 
ontain  high  alcohol  by  fermentation. 

No  Pedro  Ximenes,  Feher  Szagos  or  Mission  grapes, 
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often  used  for  sherry  elsewhere,  seem  as  yet  to  have  reaches 
the  northwest  area.  There  was  some  tartrate  recovery  o> 
a  small  scale  from  scrapings  and  some  precipitated  fron 


lees  material. 

In  Oregon,  the  wineries  are  generally  smaller  and  moo 
widely  scattered.  There  are  some  interesting  and  mag 
nificent  distances  between  some  of  them.  The  travels 


is  entranced  by  the  massive  indescribable  beauty  of  til 
snow-capped  mountains.  On  all  sides  are  the  great  fores^ 
of  huge  trees  spaced  with  prosperous  fruit  farms  pn< 
ducing  hops,  berries,  apples,  pears,  peaches,  filberts,  et: 
Breathtaking  waterfalls  tumble  into  mist  over  the  mom 
tainous  ledges.  The  mighty  Columbia  with  its  junctio- 
with  the  Willamette,  Hood  and  other  rivers  with  the 
great  dams  serving  the  world’s  most  important  lumba 
electrochemical  and  fishing  industries,  are  sights  that  o< 
will  never  forget.  In  the  first  paragraph  of  this  chap* 
Oregon  was  given  fourth  ranking  position  in  total  wn 
production  but,  when  the  distilling  material  is  subtract 
and  only  finished  commercial  wine  is  estimated,  Michigc 

Ohio  and  other  states  are  ahead  of  Oregon. 

The  wine  industries  of  these  great  states  are  most  tc 
tunate  in  having  the  truly  sisterly  cooperation  of  ea 
other,  the  ready  collaboration  of  the  agncultural  colie 
at  Seattle  and  Corvallis,  of  the  state  hquor  boards 
Washington  and  Oregon  wine  councds  and  the 
Federal  agencies  concerned. 


20 
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WINEMAKING  IN  SOUTHERN 
UNITED  STATES 


There  are  a  number  of  southern  states  in  which  there 
are  commercial  wineries.  The  State  of  Arkansas,  with  37, 
leads  the  whole  southern  group  in  the  number  of  wineries. 
North  Carolina  has  13;  Texas,  10;  Virginia,  9;  Missouri, 
6;  Louisiana,  6;  Georgia,  4;  Florida,  4;  South  Carolina,  2; 
Kentucky,  2;  Alabama,  1.  Mississippi  and  Oklahoma  are 
legally  dry.  Arizona,  Utah  and  Wyoming  have  no  wine¬ 
ries;  Colorado  has  2,  both  in  its  capital  city  of  Denver. 
New  Mexico  leads  the  far  southwest  with  12,  all  small, 
making  mostly  red  Concord  wine.  Of  Florida’s  4  wine¬ 
ries,  1  produces  only  scuppernong  wine  and  2  specialize  in 
orange  (citrus)  wine. 

The  total  winemaking  of  the  whole  south  seems  insig¬ 
nificant  when  compared  with  California’s  mammoth  pro¬ 
duction,  and  very  small  even  compared  with  the  next 
largest  wine  districts  of  the  United  States:  New  York 
State,  Ohio,  Michigan,  and  the  Pacific  Northwest.  Yet 
that  does  not  mean  its  winemaking  capacity  is  not  poten¬ 
tially  great.  Fine  grapes  for  winemaking  grow  in  abun¬ 
dance  and  magnificence  in  practically  all  parts  of  the 
southern  half  of  the  United  States.  At  the  present  time 
winemaking  there  could  easily  be  stepped  up  ten-fold  if 


323 


324 


WINES  of  the  WORLD 


there  were  an  ample  market  for  the  product.  In  addition 
the  southern  states  are  a  natural  and  indigenous  home  for 
all  sorts  of  berries,  apples,  peaches,  oranges,  and  infinite 
fruit  and  winemaking  materials,  including  the  famed  mus¬ 
cadine  grapes  which  will  be  discussed  later. 

Arkansas  has  long  been  considered  one  of  the  principal 
wine  areas  of  the  United  States,  although  it  is  one  of  the 
smallest.  At  one  time  there  were  over  a  hundred  wineries 
in  full  operation  in  the  state  selling  all  the  wine  they  could 
make.  At  the  present  time  there  are  only  3  small  wineries 
in  operation.  There  is  always  a  haunting  fear  that  hangs 
over  the  whole  southern  wine  business  of  their  counties 
going  dry  and  in  Arkansas  this  fear  is  particularly  in  evi¬ 
dence.  Thirty-seven  counties  in  that  state  have  already 
voted  that  way. 

Most  of  the  Arkansas  grapes  are  Concords  which  are 
grown  near  Rogers,  Springdale,  and  Tontitown.  Most  of 
them  are  sold  to  grape  juice  producers  who  are  given  cred¬ 
it  for  introducing  and  stimulating  Concord  grape  growing 
especially  in  the  northwest  corner  of  the  state. 

The  Arkansas  winery  locations  may  be  divided  into 
four  divisions.  The  first  area  with  6  wineries,  already  men¬ 
tioned  above,  is  near  the  towns  of  Tontitown,  Springdale, 
and  Rogers  and  this  section  runs  almost  due  southward  to 
Fort  Smith  on  the  Oklahoma  State  line  where  it  meets  the 
Arkansas  River  entering  the  state.  Eastward  and  near  the 
wavering  banks  of  the  great  river  there  is  a  second  wine¬ 
growing  division,  the  Altus-Scranton-Subiaco  area  which 
includes  15  wineries.  Along  the  Arkansas  River  toward 
Little  Rock  in  the  center  of  the  state,  there  are  5  wineries 
in  the  Morrilton-Bigelow  area.  In  the  fourth  division,  t  e 
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1 1  single  isolated  wineries  not  included  above  and  which 
are  located  in  other  parts  of  the  state  are  grouped. 

There  is  a  much  higher  state  tax  on  all  out-of-state- 
produced  wine  than  there  is  on  Arkansas-produced  wine, 
yet  the  out-of-staters  get  a  disproportionately  large  por¬ 
tion  of  the  Arkansas  wine  trade. 

The  Altus  wine  area  was  settled  by  German  and  Swiss 
immigrants  who  grafted  many  grape  varieties  on  native 
wild  grape  stock  and  engaged  in  other  grape  cultural  ex¬ 
periments.  One  of  their  notably  successful  achievements 
was  to  improve  Campbell’s  Early  (with  its  shallow  root 
system)  which  did  so  poorly  in  dry  spells,  by  grafting  on 
it  the  almost  wild  Cynthiana  whose  roots  reach  deep  into 
the  soil  and  produce  a  large,  heavy,  superior  grape  which 
can  withstand  the  long  dry  spells  of  Arkansas  summers. 
There  is  some  belief  that  varieties  of  the  Vitis  vinifera 
grapes,  such  as  the  Muscat,  Zinfandel,  Cabernet,  Golden 
Chasselas  and  the  Pinot  are  grown  in  Arkansas.  The  author 
could  find  none  of  these  species. 

Of  the  6  wineries  in  the  Tontitown-Springdale  area,  4 
produce  their  wine  wholly  from  Concord  grapes.  Two  of 
these  also  produce  apple  wine.  All  produce  wine  strength¬ 
ened  with  brandy.  Only  one  produces  a  small  amount  of 
berry  wine,  although  millions  of  pounds  of  wild  black¬ 
berries  go  to  waste  in  that  area  unpicked  each  year.  One  of 
the  wineries  at  Springdale  has  a  brandy  still,  the  only  one 
m  the  whole  of  Arkansas.  This  concern  uses  the  brandy  to 

increase  the  alcohol  content  in  its  own  wine  or  to  distill 
for  other  wineries. 

Two  of  the  wineries  in  this  area  are  owned  by  descend¬ 
ants  of  an  historic  Italian  settlement  which  came  to  Ar- 
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kansas  in  a  group  in  the  state’s  early  frontier  days  and 
located  in  Washington  County.  Similarly  to  a  number 
of  other  Arkansas  farmers,  their  grape  growing  excels 
their  winemaking.  They  grow  large  quantities  of  Con¬ 
cords  which  are  sold  mostly  to  the  always  ready-cash  mar¬ 
ket  and  to  the  grape-juicers.  However,  they  grow  a  num¬ 
ber  of  other  very  excellent  grapes  as  well,  which  include  the 
Delaware  (America’s  most  expensive  grape),  and  the  Mis¬ 
souri  Delaware  which  is  like  the  standard  Delaware  but 
larger  in  size. 

A  large  grape  which  they  call  the  California  King 
resembles  an  average  Campbell’s  Early  or  an  over-sized 
Concord.  Other  grapes  grown  are  the  "Ludie”  or  "Lady 
which  is  a  light  pink  in  color,  the  Lucille,  White  Diamond, 
the  Fredonia  and  a  very  black  grape  of  tightly  compact 
bunches,  the  Cynthiana  (the  last  to  be  harvested  in  Arkan¬ 
sas)  .  Although  each  of  these  is  a  fine  grape  in  its  own  right 
no  varietal  wine  is  made,  all  grapes  going  into  the  hopper 
to  become  either  red  or  white  Arkansas  wine.  This  district: 
produces  little  or  no  table  wine,  and  it  is  unusual  in  that 
here,  as  in  all  of  Arkansas,  apple  wine  sells  better  than 
grape  wine,  which  is  quite  the  reverse  in  most  districts  oil 
the  United  States.  Here  white  wine  seems  much  preferrec 


to  red. 


The  grapes  grown  in  Arkansas  are  all  of  the  labmsco 
strain  and  the  natural  acids  are  fairly  high  (about  0.7  per 
100  ml.  or  above) .  The  sugar  .s  low,  so  that  .f  they  are 
get  13  per  cent  alcohol  by  volume,  or  even  approach  that 

L*  sugar  m«s.  ba  usad.  >»««  *<,  all 

extent.  Most  of  these  winemakers  take  the  fu  P 
privilege. 
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Franklin  County,  with  the  broad  Arkansas  River  flow¬ 
ing  through  its  heart,  has  nine  wineries,  and  Logan  County, 
south  of  the  river  and  deep  in  the  beautiful  Ozarks  has 
five  more.  This  area  is  what  was  referred  to  above  as  the 
Altus-Scranton-Subiaco  division  and  is  the  most  important 
division  commercially.  In  this  region  all  use  about  the 
same  grapes:  Concords,  Delaware,  Niagara,  Campbell’s 
Early,  Cynthiana,  and  others  such  as  the  Banner,  Jefferson, 
Herbst,  Ives,  and  the  Columbia,  the  last  a  very  large  black 
grape  sold  more  often  for  the  table  than  for  wine.  In  Altus 
there  is  a  cooperative  winery  consisting  of  15  or  more 
growers. 

In  Scranton,  two  wineries  produce  deep  red  wine  from 
the  Ives  grape.  Occasionally  there  is  apple  wine  made  in 
this  area.  There  are  large  quantities  of  wild  blackberries, 
elderberries,  and  other  berries  free  for  the  picking  but 
there  are  no  takers.  This  is  due  to  the  fact  that  they  can 
make  only  table  wine,  containing  low  alcohol,  for  no  berry 
brandy  is  available  for  fortification. 

The  third  division  of  Arkansas  wineries  is  the  Morril- 
i  ton-Bigelow  area  of  approximately  the  same  size  and  char¬ 
acter.  About  the  same  grapes,  Ives,  Campbell’s  Early,  and 
Concords  are  used. 

The  fourth  division  consists  of  the  widely  scattered  and 
isolated  wineries  in  counties  all  about  the  state. 

On  the  whole,  the  winemakers  of  Arkansas  are  more 
alcoholic-minded  than  in  any  other  area  of  the  United 
States;  dessert  wine  outsells  table  wine  often  at  a  wide  ra¬ 
tio  of  about  10  or  20  to  1.  The  only  legal  21  per  cent  to  24 
per  cent  alcohol  wine  made  in  the  United  States  is  made 
in  this  state  and  is  taxable  at  $2  per  gallon. 
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The  usual  winemaking  procedure  in  most  of  Arkansas’ 
wineries  is  to  crush  the  grapes  in  a  roller-crusher  and  allow 
them  to  ferment  open  for  24  hours  or  more.  The  free-run  i 
wine  is  drawn  off,  the  fermented  pomace  pressed  out,  and 
all  of  the  wine  goes  into  50-gallon  storage  barrels  where  it 
is  ameliorated  about  3  5  per  cent  with  sugar-water  solution. 
At  the  end  of  this  fermentation  the  bung  is  partially  driven 
in  or  sand  bags  are  placed  over  the  bung-hole. 

Missouri  has  very  few  bonded  wineries  and  these  are  at 
the  extreme  east  and  west  ends  of  the  state,  whose  two  lar¬ 
gest  cities  border  Illinois  and  Kansas,  respectively.  Only 
one  of  the  two  has  a  winery:  that  one  is  St.  Louis.  All  the 
vast  area  between  these  two  important  cities  is  practically 
without  wineries;  however,  what  they  lack  in  numbers 
they  make  up  in  up-to-dateness,  cleanliness  and  knowledge 
of  the  fine  art  of  winemaking.  The  Missouri  State  Experi¬ 
ment  Station  at  Mountain  Grove,  Missouri,  has  done  valu¬ 
able  work  in  viticulture,  including  originating  2,992  grape 
varieties.  At  Affton,  Missouri,  a  few  miles  out  of  St.  Louis, 
there  is  a  German  winery  which  sells  its  products  in  a  Ger¬ 
man-style  tavern  and  liquor  store  on  its  premises.  It  pro¬ 
duces  only  dry  red  wine  mostly  from  nearby  Concords 
and  some  out-of-state  grapes,  and  dry  white  wine  from 
Missouri  Riesling  grapes. 

The  motor-crushed  grapes  are  fermented  dry  with 
pure  culture  yeast  while  the  skins  and  pulp  are  held  with 
slatted  screens  underneath  the  fermenting  must.  The  wine 
is  then  ameliorated  with  sugar  and  fermentation  is  con¬ 
tinued.  After  complete  fermentation,  the  free-run  wine 
and  the  wine  from  the  pressed-out  pulp  go  into  storage 
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filled  tip-top  for  aging.  All  devices  used  are  small  but 
modern. 

At  St.  Charles,  Missouri,  there  is  another  tavern  winery 
almost  identical  in  operation  and  products  with  the  one 
just  described. 

In  the  City  of  St.  Louis  are  one  of  the  largest  single 
brewery  units  in  the  world,  and  one  of  the  largest  wineries 
east  of  California.  The  latter  is  a  tremendous  producer  of 
one  of  the  best  known  fermented-in-bottle  champagnes. 
Its  basic  still  wines,  however,  are  not  made  in  Missouri  but 
obtained  in  tank  cars  from  California.  To  the  selected 
cuvee,  either  dry  red  or  dry  white,  a  carefully  calculated 
amount  of  sugar  and  actively  working  yeast  culture  (de¬ 
veloped  by  them)  are  added.  While  it  is  being  vigorously 
mixed,  it  is  bottled  into  champagne  bottles  which  are  spe¬ 
cially  made  to  take  the  crown  stopper  (metallic  caps  such 
as  are  used  on  carbonated  soft  drink  bottles) .  This  takes 
the  place  of  the  old  tirage  champagne  cork  which  was  fas¬ 
tened  with  a  steel  strip  clamp.  The  bottles  are  laid  away 
in  the  tirage  stacks  and  in  time  they  go  through  the  various 
steps  of  champagne-making  to  the  final  step  of  freezing 
the  racked  down  sediment  in  the  inverted  champagne 
bottle  by  aid  of  a  freezing  solution  of  calcium  chloride. 
Great  speed  is  maintained  in  the  uncorking  and  disgorging 
and  the  placement  of  the  final  champagne  cork. 

In  the  town  of  Florissant  in  St.  Louis  County,  just  out¬ 
side  the  City  of  St.  Louis,  there  is  a  small  winery  which  has 
been  in  existence  since  1823.  It  produces  some  wine  for  the 
a  tar,  and  sells  some  as  surplus.  Its  storage  capacity  is  ap¬ 
proximately  45,000  gallons.  Practically  all  of  the  wine 
made  here  is  made  from  grapes  (mostly  Concord)  which 
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are  grown  in  their  own  36-acre  vineyard.  A  number  of 
other  grapes,  such  as  the  White  Diamond,  Golden  Muscat, 
Niagara,  Ives,  Delaware  and  some  hybrids  are  grown  here 
on  an  experimental  basis. 

The  Concord  juice  from  this  locality  may  have  an  18 
to  19  Balling  when  fully  ripe.  The  juice  of  these  Concords 
was  analyzed  by  the  author  with  the  following  findings: 
14.78  grams  total  solids;  0.5  3  ash;  0.07  tannin;  0.73  5  total 
acids;  0.27  5  total  protein;  total  alkalinity  of  the  ash  56; 
water-soluble  alkalinity  5  3.  When  this  pure  juice  was  com¬ 
pletely  fermented  it  produced  8.92  per  cent  alcohol  by 
volume;  1.9  solids;  0.3  5  ash;  0.72  grams  of  acids  (as  tar¬ 
taric).  The  total  alkalinity  of  the  ash  was  38,  the  water- 
soluble  alkalinity  3  5.  All  the  above  figures  except  alcohol 
and  alkalinity  of  ash  are  expressed  as  grams  per  100  ml.  of 


juice  or  wine. 

As  has  already  been  stated,  with  the  exception  of  a  tiny 
winery  in  St.  Joseph,  Missouri,  all  the  other  wineries  are 
at  the  western  end  of  the  state,  near  Kansas  City.  At  In 
dependence  there  is  a  small  winery  which  raises  its  own 
grapes:  Fredonia,  Missouri  Riesling,  White  Diamond,  Port¬ 
land,  Moore’s  Early,  and  the  Cynthiana.  This  latter  is  said 
to  have  a  juice  Balling  of  28  at  times.  In  this  winery  the 
must  is  fermented  with  pure  yeast  culture.  In  order  to  fa¬ 
cilitate  the  removal  of  the  residue  fermented  pulp  and 
skins,  the  must  is  introduced  in  the  fermenter  suspended 
in  coarse  mesh  coffee  bags.  Another  unique  process  here  is 
to  boil  the  crushed  apple  must  for  sterilization  and  concen¬ 
tration  before  it  is  fermented  with  pure  yeast  culture, 
is  claimed  that  the  flavor  of  the  wines  is  thus  enha  • 
Cultivated  and  wild  blackberries  are  plentiful  here  but 


331 


Winemaking  in  Southern  United  States 

expensive  winemaking  material  because  of  the  high  pick¬ 
ing  cost  and  the  fact  that  there  is  no  blackberry  brandy 
available  nearby  to  strengthen  the  alcohol  content  of  the 
blackberry  wine. 

The  State  of  Georgia  once  had  a  large  number  of  winer¬ 
ies  but  now  has  only  four.  One  produces  peach  wine  merely 
to  distill  it  into  peach  brandy,  and  one  winery  has  suspend¬ 
ed  operations,  temporarily  leaving  this  state  with  only  two 
wineries  actually  in  operation.  Both  of  these  produce  about 
the  same  products,  principally  blackberry  wine  and  peach 
wine.  Some  grape  wine  is  made  from  Georgia-grown  Con¬ 
cords,  Catawba,  Ives,  Niagara  and  from  other  varieties 
of  labrusca  species  and  from  Muscadine  varieties  (mostly 
Scuppernong) .  Some  grape  concentrate  purchased  from 
California  is  also  occasionally  used  to  make  wine.  While 
one  of  these  operating  wineries,  deep  in  Georgia’s  peach 
orchards,  is  rather  small,  the  other  is  by  far  the  largest 
winery  in  the  south  and  it  is  claimed  that  this  one  is  the 
largest  producer  of  blackberry  and  peach  wine  in  the 
world. 

Blackberries  are  very  satisfactory  material  to  work 
up  into  wine  since  fermentation  starts  promptly  and  fin¬ 
ishes  nicely,  but  peaches  appear  to  be  the  most  trouble¬ 
some  of  all  basic  wine  materials.  Although  ripe  peaches 
contain  from  85  to  89  per  cent  moisture,  the  pulp  is  diffi¬ 
cult  to  press  dry  and  there  is  a  tendency  for  nearly  all  the 
soft  pulp  to  go  along  with  the  juice.  A  number  of  ingeni¬ 
ous  devices  have  been  used  in  the  attempt  to  solve  the  peach 
problem.  They  have  had  varying  success.  Georgia  utilizes 
ripe  peaches  which  must  be  used  promptly  from  the  or¬ 
chards  and  farmers  for  wine;  cull  peaches  from  fruit  pack- 
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crs  and  shippers;  and  stocks  of  pulped  peaches  which  have 
been  stored  for  other  food  purposes  and  unused,  and  must 
make  way  for  a  new  season’s  crop.  The  peaches  are  mostly 
Elberta,  Georgia  Belle,  Hiley  Belle,  and  a  number  of  other 
varieties.  Until  they  are  used  for  winemaking,  surplus  bar¬ 
rel-pulped  peaches  are  rolled  into  cold  storage  and  frozen. 

The  peach  wine  usually  begins  as  pulp  in  barrels  from 
the  orchards,  or  whole  peaches  which  have  been  seeded, 
processed  and  pulped  by  patented  pulpers  and  seeders,  or 
other  devices.  The  pulped  peach  material  goes  into  the 
fermenter  and  is  sulfured  and  set  for  fermentation.  As 


the  ripe  peaches  have  low  acid  content,  not  often  over  0.5 
per  cent,  very  little  amelioration  is  legally  practiced.  Dry 
sugar  is  usually  added  at  the  start,  sufficient  to  allow  the 
final  finished  peach  wine  to  contain  13  per  cent  alcohol  by 
volume  after  not  over  11  per  cent  sugar  has  been  added  for 
sweetening  purposes  only.  The  final  fermented  mass  in  the 
storage  tanks  usually  settles  with  about  70  per  cent  of  the 
wine  fairly  clear,  which  can  easily  be  pumped  off  and  fil¬ 
tered  and  finished  as  standard  peach  wine.  About  30  per 
cent  is  left  in  the  storage  tank,  the  heavy  sludge  of  "mud” 
which,  because  it  is  so  difficult  to  filter,  is  often  discarded. 
Sometimes  it  so  happens  that  after  complete  fermentation 
of  the  peach  wine  there  is  no  separation  and  the  whole 
volume  is  an  almost  uniform  mass  of  thin  peach  sludge. 
This  may  be  sent  to  storage  until  a  break  occurs.  e 
heavy  sludges  have  been  filtered  in  an  improved  manner  by 
mixing  with  coarse  Filter-Cel.  The  roughly  filtered  wine 
is  sweetened  and  stored  and  again  filtered  with  a  fine  mesh 
filter  before  bottling  or  shipping.  For  amelioration  pu 


'Winemaking  in  Southern  United  States 


333 


poses  30  per  cent  of  the  crushed  peach-starting  material  is 
considered  pulp  and  70  per  cent  juice. 

Georgia,  one  of  the  first  in  the  field,  has  always  pro¬ 
duced  more  than  its  share  of  blackberry  wine.  It  is  truly  a 
land  where  peaches  and  wild  blackberries  abound.  Black¬ 
berries,  free  for  the  picking,  present  some  problems  because 
no  very  large  amount  can  be  found  in  any  one  place.  They 
must  be  gathered  from  innumerable  points  by  agents  or 
buyers  who  furnish  barrels  to  be  placed  at  convenient  spots 
about  country  stores  where  the  berries  are  purchased  in 
amounts  as  small  as  one  pound.  A  truck  usually  follows  the 
loute,  picking  up  the  full  barrels  and  leaving  empty  ones. 
The  picking  begins  early  in  June  and  may  extend  until 
September.  While  this  process  of  gathering  may  seem 
insignificant,  the  largest  Georgia  winery  may  secure  from 
two  to  three  million  pounds  a  year  in  this  manner. 

The  berry  pickers  range  from  toddlers  who  turn  in  a 
pound  or  two  for  candy,  to  many  adults  who  take  the  task 
very  seriously  in  order  to  keep  the  wolf  from  the  door.  By 
the  time  the  barrels  arrive  they  are  rather  warm,  some  of 
the  berries  have  been  crushed  and  fermentation  has  already 
set  in.  As  a  rule  the  frozen  berries  have  already  developed 
two  to  five  per  cent  alcohol  and  too  often  acetic  acid  as 


North  Carolina  does  not  have  its  present  wineries  in 
groups  as  is  usual  in  some  states.  They  are  uniformly  and 

of  i  h  r  the  SMte  fr°m  the  astern  town 

Ah  H  ^  y’ t°  nea‘  t  lC  °Uter  banks  at  Manteo.  From 

R  drT  ,th!i  Tdy  long'leaf  pine  area-  eastward  to 

the  M°ke  J  ^  tHe  pnnc‘Pal  source  material  for  wine  is 
Muscadine  grape.  Westward  from  Raleigh  to  the  Ph-d- 
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mont  and  towards  the  western  mountains,  the  increasing 
altitude,  lack  of  sufficient  moisture,  and  the  climate  are  not 
favorable  to  the  Muscadines  and  very  few  are  grown. 
Common  varieties  of  labrusca  grapes,  however,  including 
the  Concord,  Catawba,  Delaware,  Fredonia  and  others  are 
grown.  The  blackberry,  or  its  sister,  the  dewberry,  is  the 
first  wine  material  to  appear  in  season.  Next  come  peaches, 
then  the  ordinary  bunch  grapes,  and  finally,  at  the  end  of 
the  vintage,  Muscadines  are  used  on  the  spot  or  brought  in 
from  the  eastern  part  of  the  state  for  winemaking. 

Some  of  the  better  controlled  wineries  start  operations 
very  much  as  they  do  in  California  by  preceding  each  fer¬ 
mentation  with  150  parts  per  million  sulfur  dioxide.  After- 
eight  or  more  hours  they  use  three  to  five  per  cent  of 
actively  working  yeast  culture  built  up  from  specimens; 
of  pure  yeast  from  the  Berkeley  laboratories.  Most  of  the 
winemakers  are  prone  to  take  full  advantage  of  the  3  5  per 
cent  amelioration  principle.  Several  wineries  use  up-to- 
date  filter  devices  of  monel  screening,  polish  filters,  anct 
the  usual  cellar  adjuncts  and  pasteurizers.  There  are  some 
however,  who  use  very  little  equipment  and  make  wine  a. 
their  forefathers  did.  Many  allow  caps  to  form  during 
the  fermentation  of  their  berries,  peaches  and  grapes, 
Usually  there  is  a  great  deal  of  pumping  Ota  -  J 
acid  develops  causing  the  wine  to  have  h'gh  jo  a  de  a 
and  sometimes  to  be  classed  as  substandard.  Sometime.  . 

SO  bad  it  must  be  destroyed.  The  usual  products  of 
North  Carolina  wineries  are  blackberry  peach  ordma 

grape  wine  and  Muscadine  wine  (more  often 
^h^ TlTwine  storage  space  or  capacity  of  the  winer 
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ies  in  this  state  is  estimated  at  nearly  two  million  gallons, 
about  one-fourth  of  which  is  Muscadine  or  Scuppernong 
wine.  Following  this  in  order  of  quantity  are  blackberry, 
peach,  and  miscellaneous  grape  wines. 

In  July  of  1948  nine  wineries  were  operating  in  Vir¬ 
ginia.  While  that  seems  like  a  sizeable  group,  the  actual 
wine  production  of  the  state  is  very  small.  Since  that  date, 
three  of  the  nine  have  discontinued  operations.  Two  of  the 
remaining  are  small,  rarely  having  over  3,000  gallons  of 
wine  on  hand.  Of  the  four  wineries  still  unaccounted  for, 
two  are  fairly  large  bottlers  and  rarely,  if  ever,  produce 
any  wine  of  their  own.  The  largest  of  these  two  maintains 
an  average  inventory  of  about  110,000  gallons,  half  of 
which  is  mostly  brandy-strengthened  wine  from  Cali¬ 
fornia  and  the  remainder  some  dry  and  some  sweet  fruit 
wines,  less  than  14  per  cent  alcohol  by  volume,  mainly 
from  the  New  York  metropolitan  area.  The  other  bottler 
has  an  average  inventory  of  about  40,000  gallons.  About 
7,000  gallons  are  out-of-state  fruit  wines  and  the  remain¬ 
der  miscellaneous  California  dessert  wines.  The  two  pro¬ 
ducing  wineries  remaining  are  almost  exclusively  produ¬ 
cers  of  apple  wine  and  apple  brandy.  One  has  a  storage 

capacity  of  a  million  gallons,  while  the  other  has  only  one- 
tenth  of  that. 

The  apples  grown  for  winemaking  in  the  apple-grow¬ 
ing  district  nearby  are  usually  culls  or  miscellaneous  farm¬ 
ers’  apples  which  are  washed  anti  ground  and  hard-pressed 
and  only  the  juice  fermented  spontaneously.  Most  of  it  is 
fortified  with  their  own  brandy  before  fermentation  has 
progressed  very  far.  The  sweet,  fresh  apple  pulp  is  sold 
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immediately  for  cattle  food  or  processed  to  recover  its  pec¬ 
tin  or  to  be  sold  to  pectin  recovery  concerns. 

West  Virginia  has  no  bonded  wineries.  Kentucky  has 
only  one  small  winery  of  a  religious  order  producing  only 
sacramental  or  altar  wines,  and  its  inventory  is  only  about 
1,000  gallons.  The  only  other  concern  listed  as  a  winery  in 
Kentucky  does  not  produce  wine  but  bottles  California- 
produced  wine  on  a  rather  large  scale. 

In  South  Carolina  there  are  two  medium-to-small 
wineries  which  produce  only  grape  wine  from  local  grapes. 

The  examination  of  the  Muscadine  ( Scuppernong ) 
grape ,  its  juice ,  and  standard  wines  made  from  it.  The 
Muscadine  is  without  doubt  the  oldest  American  grape, 
growing  in  the  wild  or  cultivated  state  all  through  the 
southern  states,  along  the  south  s  eastern  seaboard,  and  all 
along  the  southeastern  coastal  area  from  the  Gulf  Coast 

to  Texas. 

There  are  authentic  historical  items  which  record  the 
production  and  sale  of  wine  made  from  the  Scuppernong 
grape  before  the  western  and  eastern  pioneer  winemen, 
Vinges,  Haraszthy  and  Longwarth,  were  known.  In  1  565, 
Hawkins  in  relieving  the  French  at  Fort  Caroline,  Florida, 
found  20  hogsheads  of  wine  (Scuppernong).  There  are 
other  instances  recording  that  Scuppernong  wine,  about 
that  time,  was  used  as  a  medium  of  exchange. 

Although  Muscadine  wine  production  has  never  been 
developed  to  a  very  large  extent,  and  its  volume  runs  a  poor 
third  when  compared  with  the  volume  of  wine  produced 
from  the  other  two  great  wine  group  species,  the  Vitis  vm- 
ifera  and  Vitis  iabrmca,  it  is  recognized  as  an  important 
item  of  commerce.  The  most  important  grape  species  com- 
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mercially  is  of  course  the  vinifera,  known  as  the  European 
grape,  old  world  grape  or  the  California  grape,  the  lead¬ 
ing  varieties  of  which  are  California’s  Zinfandel,  the  Car- 
ignane,  the  Golden  Chasselas,  and  a  large  number  of  others. 

The  next  group  in  importance,  the  labrusca,  is  often 
called  the  New  York  State  grape,  the  Ohio  grape,  the  east¬ 
ern  slip-skin  grape,  the  fox  grape,  or  the  native  American 
grape.  The  principal  varieties  are  the  Concord,  the  Cataw¬ 
ba,  the  Niagara  and  a  number  of  others.  The  third  group, 
the  subject  of  this  discussion,  is  the  species  Vitis  rotundi- 
folia,  the  Muscadine,  or  the  Southern  Fox  grape,  the  best 
known  variety  of  which  is  the  Scuppernong.  There  are 
quite  a  number  of  other  American  grape  species,  commer¬ 
cially  unimportant  in  actual  winemaking,  which  play  a 
part  in  other  ways.  Some  of  these  lesser  grape  vines  are  the 
Vifis  ripara,  the  river  bank  grape;  the  Vitis  aestivalis,  the 
summer  grape;  the  Vitis  rupestris,  the  sand  grape;  the  Vi¬ 
tis  berlandieri ,  the  Spanish  grape,  or  the  winter  grape;  and 
the  Vitis  munsoniana,  or  "bird  grape.”  There  are  other 
wild  species  even  more  rare.  All  of  these  wild  American 


grape  species  have  been  used  for  grafting  purposes  in  order 
to  produce  phylloxera-resistant  roots  and  disease-resistant 
grape  vine  stock  and  for  producing  hybrids. 

Many  attempts  have  been  made  to  improve  the  Musca¬ 
dine  species.  Among  the  most  successful  have  been  those  of 
the  State  Viticultural  Station  at  Experiment,  Georgia. 
Some  of  the  objectives  sought  are  to  develop  a  tendency 
for  the  Muscadine  grapes  to  bunch,  to  avoid  the  inclination 
of  the  Muscadme  to  shell  off  the  vine  at  or  near  maturity 
to  obta.n  larger  yields,  better  quality,  more  sugar,  thinner 
skin  and  to  promote  self-fertilization. 
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Commercial  vineyards  of  Muscadine  are  being  estab¬ 
lished  in  Georgia,  North  Carolina,  Florida  and  other  south¬ 
ern  states  from  year  to  year.  Most  of  these  Muscadine  vine¬ 
yards  contain  some  of  the  varieties  that  were  originated 
by  the  North  Carolina  Experimental  Station  coastal  plain 
experiment  station,  Willard,  North  Carolina,  in  various 
stations  of  the  state  and  in  the  Georgia  Experiment  Station, 
Experiment,  Georgia.  The  fruit  grown  by  farmers  is  sold 
to  wineries,  used  for  making  unfermented  juice  and 


for  many  culinary  purposes,  and  to  supply  fresh  fruit  to 
homes  and  to  local  markets.  Muscadine  grapes  are  well 
adapted  and  indigenous  to  the  coastal  plains  and  Piedmont 
section  of  the  southern  states  and  serve  as  an  additional 
cash  crop  on  many  farms  of  these  sections.  Some  other  ex¬ 
perimental  and  commercial  Muscadine  vineyards  are  at 
Conover,  North  Carolina;  Willard,  North  Carolina;  Con¬ 
cord,  Georgia,  and  other  points.  Recently  vines  of  Musca¬ 
dine  have  been  sent  to  Ohio,  Washington  State,  Washing¬ 
ton,  D.  C.,  and  other  northern  areas.  It  is  too  early  to  de¬ 
termine  their  success  in  those  areas.  Commercial  wine  is 
made  from  Muscadine  grapes  (mostly  Scuppernong)  in 
Virginia,  North  Carolina,  South  Carolina,  Georgia  an 

Florida. 

The  Muscadine  grape  family  (Vitis  rotundifoha)  dif¬ 
fers  so  widely  botanically  from  the  other  species  of  Vite 
that  some  writers  place  it  in  a  separate  grouping.  This  dis¬ 
tinctive  grouping  has  been  so  well  known  in  the  southern 
states  that  to  the  grower  there  are  two  classes  of  grapes  the 
Muscadine  or  Scuppernong  and  the  Euvitis,  the  so-called 
"bunch”  grapes.  The  native  Muscadine  grape  is  wel  adapt¬ 
ed  to  most  of  our  southern  states,  and  as  a  native  fruit  ri- 
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vals  the  wild  blackberry  and  dewberry.  While  various 
varieties  of  the  Muscadine  group  are  sometimes  referred 
to  as  Scuppernong,  the  latter  is  actually  only  one  of  the 
white  varieties  belonging  to  the  group.  The  Muscadine 
grape  may  be  green,  bronze,  red,  dark  red  up  to  jet  black 
usually  speckled  with  red  or  russet  dots.  The  Mish,  Hunt 
and  Thomas  are  some  black  varieties.  The  vines  of  practi¬ 
cally  all  of  the  constantly  growing  number  of  varieties  are 
exceedingly  hardy  and  long-lived  and  are  not  attacked  by 
insects  to  the  extent  other  species  of  grapes  are.  Their  prin¬ 
cipal  insect  enemies  are  the  leaf  hopper  and  grape  curcu- 
lio;  their  principal  disease  is  the  black  rot.  It  requires  about 
six  years  for  the  Muscadine  to  reach  the  bearing  stage. 

It  is  usual  to  compare  the  difference  between  the  typi¬ 
cal  and  most  abundantly  grown  eastern  grape,  the  Con¬ 
cord,  a  member  of  the  labnisca  family,  with  some  speci¬ 
mens  of  the  With  rotundifolia  or  Muscadine  family,  sever¬ 
al  varieties  of  which  will  be  mentioned.  There  are  many 
botanical  differences  between  the  two  family  species,  but 
only  a  few  of  the  differences  will  be  detailed.  The  leaves 
of  the  Muscadine  vine  are  much  smaller  and  more  nearly 
globious  (smooth,  having  a  surface  without  hairs  or  pro¬ 
jections)  than  those  of  the  With  labnisca.  For  all  practical 
purposes  the  Muscadine  grape  is  dioecious  and  requires 
the  presence  of  the  staminate  plant  (one  staminate  plant 
should  be  planted  to  every  eight  fruiting  vines  for  the  pro¬ 
duction  of  fruit).  While  the  pistillate  plant  which  bears 
the  fruit  also  bears  some  pollen  grains,  it  appears  to  be  a 
mere  shell  incapable  of  germination.  The  staminate  plant 
on  the  other  hand  bears  an  abundance  of  pollen;  about  60 
per  cent  or  more  of  the  wild  Muscadine  grape  vines  are 
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staminate.  Topsail,  a  white  variety  and  Creswell,  a  black 
variety,  are  well  known  males  or  pollinizers.  The  pollen  is 
carried  from  the  male  to  the  pistillate  flowers  almost  en¬ 
tirely  by  insects,  the  small  mining  bee  being  the  most  effi¬ 
cient.  The  requirement  of  staminate  plants  for  pollination 
and  fruit  production  is  strikingly  different  from  the  la- 
brusca  and  vinifera  species.  The  latter  two  species  are  self- 
fertile.  While  the  berries  of  the  Muscadines  are  large,  the 
fruit  clusters  of  the  Muscadine  group  are  small,  with  ber¬ 
ries  in  many  varieties  tending  to  fall  from  the  cluster  when 
ripe.  It  is  believed  that  naphthaleneacetic  acid  or  its  so¬ 
dium  salt  and  naphthaleneacetamide,  so  successful  for 
apples,  may  be  equally  effective  in  retarding  the  Muscadine 
drop.  Some  of  the  new  varieties,  however,  adhere  to  the 
cluster  as  tenaciously  as  the  so-called  bunch  grapes.  The 
fruit  is  very  characteristic,  with  a  thick  leathery-appear¬ 
ing  skin  marked  with  small  russet  dots  in  most  varieties. 
The  pulp  is  quite  tough  but  this  toughness  is  not  localized 
around  the  seeds  as  with  the  labrusca.  The  clean,  smooth 
seeds  separate  readily  from  the  pulp  especially  after  fer¬ 
mentation.  All  Muscadines  have  that  rich,  musky  odor  on 
ripening  that  betrays  their  presence  in  the  woods  and  fields 
in  the  south.  There  is  rarely,  if  ever,  any  bloom  on  the 
Muscadines,  as  on  the  Concords  or  other  labrusca  varieties 
and  some  other  grape  species.  Muscadines  are  slip  skins 
and  in  this  respect  resemble  the  labrusca.  They  differ  from 
V/7/s  vinifera  in  that  the  latter’s  skins  are  firmly  adherent 
to  the  flesh.  According  to  the  author’s  analyses  the  sugar 
and  acid  content  of  the  juice  may  be  more  or  less  than  the 

Concord’s. 

It  is  generally  agreed  that  the  oldest  cultivated  grape 
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in  America  is  the  Scuppernong,  probably  far  older  than 
the  historic  Mission  of  the  Pacific  Coast.  Moreover,  it  is 
truly  of  American  origin  and  as  far  as  can  be  learned,  in 
no  other  place  on  earth  can  it  be  found.  It  is  not  definitely 
known  who  carried  the  young  Scuppernong  grape  plants 
from  Tyrell  County,  North  Carolina,  to  Roanoke  .Island, 
Dare  County,  North  Carolina,  but  on  good  evidence  it  is 
thought  to  have  been  Ann  Ashbee,  who  married  Maurice 
Baum  in  1799.  The  latter  purchased  the  Roanoke  Island 
property  on  which  the  old  vines  stand  (some  now  about 
7^2  feet  in  circumference).  The  vines  had  been  planted 
a  number  of  years  before  the  purchase.  The  origin  of  the 
Scuppernong  grape  is  attributed  to  Isaac  Alexander,  who 
went  from  Mecklenburg  to  Tyrrell  County  about  the  mid¬ 
dle  of  the  18  th  century  to  take  possession  of  a  tract  of 
land  granted  to  him  by  the  English  king.  In  exploring  the 
region  neai  Albemaile  Sound  he  found  a  vine  bearing  lus¬ 
cious  white  grapes  which  many  years  later  was  named 
Scuppernong  by  a  Mr.  Jones,  agricultural  editor  of  the 
Raleigh  Star  about  1811,  because  of  the  numerous  plant¬ 
ings  along  the  Scuppernong  River  in  North  Carolina.  One 
of  the  earliest  dates  of  Scuppernong  grape  history  was  June 
4,  1760  (100  years  before  Haraszthy’s  famous  trip  to  Eu¬ 
rope),  when  a  Mr.  Hickman  brought  young  plants  from 
yrrell  County  and  planted  them  near  New  Bern,  North 
Carolina.  At  that  time  it  was  called  the  "Hickman.”  Al¬ 
though  the  Roanoke  Island  vines  are  very  old  they  are  not 
as  old  as  those  in  Tyrrell  County.  A  number  of  persons 
were  responsible  for  the  introduction  and  improvement  of 
this  type  of  grape  and  many  of  the  later  varieties  were 
named  after  them.  They  include  the  Blount,  Hickman, 


342 


WINES  of  the  WORLD 


Weller,  Mish,  High,  and  a  number  of  others.  Thus  this 
great,  truly  American  grape  which  is  found  farthest  south 
joins  with  the  great  wine  grape  Catawba,  one  growing  far¬ 
thest  north,  in  that  they  are  both  contributions  of  North 
Carolina. 

The  natural  acids  of  the  V.  labrusca  and  V.  vinifera 
species  of  grapes  are  principally  tartaric,  with  much  small¬ 
er  amounts  of  malic  and  citric.  Practically  all  investigators 
agree  that  there  is  tartaric  and  citric  but  no  malic  acid  in 
all  Muscadine  grapes. 

The  Georgia  experiment  station  has  one  of  the  best 
ways  of  expressing  the  acidities  determined  by  titration  of 
Muscadine  juice,  as  the  number  of  milliliters  of  decinomal 
sodium  hydroxide  per  100  milliliters  of  juice.  According 
to  their  investigations,  the  range  in  Muscadine  juice  is; 
from  54  to  174,  or  from  4  to  13  parts  of  acid  (as  tartaric) 
per  1,000  parts  of  juice,  or  an  average  of  approximately 
0.8  5  gram  per  100  milliliters,  as  would  be  expected  the 
acids  being  lowest  in  the  ripest  fruit.  The  Georgia  pH 
figures  range  from  3  to  3.4  in  the  Muscadine  grape  juice 
The  stage  of  ripeness  is,  of  course,  the  principal  factou 

concerning  the  acidity. 

While  the  acids  reported  in  the  juice  of  the  black  va- 
rieties  of  the  Muscadines  are  generally  higher  than  in  th« 
Scuppernong  and  other  white  (or  bronze)  varieties,  it  1 
probably  so  because  there  is  a  tendency  to  harvest  the  darll 
varieties  before  they  are  fully  ripe.  This  in  turn  is  due  t. 
the  fact  that  they  develop  almost  their  full  color  severs 
weeks  before  they  are  actually  ripe.  It  is  for  this  reasoi 
that  there  is  a  distinct  preference  for  the  bronze  swee 
Scuppernong  and  other  white  Muscadines,  foi  eating,  ova 
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the  darker  varieties.  The  Mish,  James,  and  Flowers,  leading 
black  varieties  of  the  Muscadines,  all  originated  in  North 

Carolina. 

The  anthocyanin  pigment  in  the  black  vinifera  and 
labrusca  grapes  was  found  to  be  oenin,  a  dimethoxydel- 
phinidin  monoglycoside  with  more  color  in  the  latter  spe¬ 
cies,  and  in  the  black  Muscadine  varieties  the  anthocyanin 
pigment  is  muscadinin,  a  monomethoxydelphinidin  di¬ 
glycoside. 

The  Muscadines  require  a  longer  growing  season  than 
the  labrusca  or  vinifera  species  and  hence  the  more  south¬ 
ern  and  seaboard  sections  of  the  United  States  are  best  for 
them.  The  first  fruits  used  in  season  for  wine  in  the  south 
are  the  dewberry  and  blackberry,  followed  by  the  Con¬ 
cord,  Catawba,  and  other  grapes.  Usually  the  last  grapes 
to  be  made  into  wine  are  the  Muscadine  varieties — with 
peach  and  apple  somewhere  between. 

Muscadines  are  more  long-lived  than  the  other  com¬ 
mon  grape  species  and  nearly  always  exceed  the  lives  of 
their  planters.  A  century  of  life  is  not  at  all  unusual  for  a 
Muscadine  vine  and  there  are  a  number  of  instances  report¬ 
ing  vines  from  150  to  300  years  old  still  bearing  grapes. 
The  plants  seem  to  require  plenty  of  oxygen  and  their  very 
widespread  root  system  has  a  tendency  to  grow  near  the 
surface.  The  vine  supports  used  may  be  an  arbor  or  a  hori¬ 
zontal  trellis,  with  one  vine  at  the  center  of  the  arbor 
square.  With  the  trellis  one  vine  is  set  between  two  posts. 

At  Experiment,  near  Griffin,  Georgia,  the  Georgia  Ag¬ 
ricultural  Experiment  Station  has  developed  14  or  more 
new  Muscadine  varieties  that  are  said  to  be  generally  su¬ 
perior  to  the  older  ones.  The  new  varieties  have  more  of 
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a  tendency  to  form  bunches,  and  are  less  likely  to  fall  on 
maturity.  The  oldest  white  variety  is  the  Scuppernong,  and 
the  older  black  varieties  are  the  Mish,  the  James,  and  others. 
The  number  of  new  black  varieties  also  outnumbers  the 
new  white  or  bronze  varieties. 

The  Muscadine  vineyard  is  generally  spaced  by  male 
vines,  usually  in  a  series  of  rectangles.  Male  vines  are  stag¬ 
gered  so  that  every  row  contains  a  male  vine.  No  bearing 
vines  should  be  more  than  50  feet  away  from  the  male  vine. 
After  the  vines  are  5  years  old,  a  yield  of  100  bushels  per 
acre  should  be  obtained.  The  wine  from  these  grapes  has 
a  characteristic  flavor  and  bouquet  and  it  is  believed  that 
when  consumers  learn  of  it  the  demand  for  it  will  be  great¬ 
ly  increased.  The  grapes  are  particularly  adapted  to  the 
home  needs  of  the  southeast  for  table  fruit,  food  products 
and  beverages. 

Some  of  the  crop  is  frozen  solid  in  barrels  until  it  can 
be  used  for  wine  or  for  other  purposes.  The  Muscadines 
are  excellent  for  jellies  and  jams.  Of  the  outstanding  va¬ 
rieties,  the  Scuppernong  has  the  highest  pectin  content. 
Muscadine  grapes  are  preserved  remarkably  well  by  freez¬ 
ing,  retaining  their  flavor  and  aroma  even  when  kept  in 
that  condition  for  two  full  years. 

A  rough  bushel  of  Muscadines  weighs  about  60  pounds, 
with  the  clean  stemmed  grapes  weighing  about  62  pounds 
per  bushel.  About  24  per  cent  of  the  Muscadine  grape  is 
seed  and  pulp.  A  winemaker  can  depend  on  from  70  to  75 
per  cent  of  juice.  There  has  been  developed  in  recent  years 
a  Muscadine  vine  that  is  self-fertilizing  and  can  be  grown 
in  vineyards  like  any  other  species  without  the  presence  of 

male  plants. 


Winemaking  in  Southern  United  States 


345 


The  pulp  and  juice  of  all  varieties  are  light-colored, 
generally  with  a  greenish  or  yellowish  tinge.  When  the 
juice  of  the  white  varieties  is  expressed,  there  is  no  change 
in  color;  but  when  the  juice  of  the  black  varieties  is  ex¬ 
pressed,  the  color  may  vary  from  light  pink  to  dark  red 
because  of  the  coloring  matter  (anthocyanins)  found  in 
the  skin,  which  is  extracted  by  crushing  and  macerating. 
During  fermentation,  the  color  of  the  wine,  as  may  be  ex¬ 
pected,  is  greatly  increased. 

While  the  Muscadine  family  of  grapes  grows  from  Del¬ 
aware  to  Florida,  west  as  far  as  Arkansas  and  south  to  the 
Gulf  of  Mexico,  it  is  in  the  moist,  bottom  lands  of  the  cot¬ 
ton  states  that  it  finds  ideal  climate  and  soil;  here  it  seems 
immune  to  many  grape  diseases  and  resistant  to  insects  be¬ 
yond  all  other  common  grapes  and  also  more  resistant  to 
phylloxera  than  any  other  known  species.  It  is  difficult  to 
use  for  grafting  or  to  grow  from  cuttings.  It  is  propagated 
by  a  process  of  layering  while  growing,  which  requires 
veiy  little  care.  Although  some  vintners  have  claimed  that 
the  juice  of  the  Muscadine  is  short  of  acids  and  sugar,  the 
analysis  of  many  juices  shows  that  its  average  acid  content 
is  above  the  California  viniferas  and  the  sugar  content  of 
npened  Muscadines  may  be  as  high  as  the  sweetest 
labrusca’s.  While  some  object  to  their  rich  flavor,  most  of 
those  who  live  near  them  consider  the  flavor  very  desirable 
and  superior.  No  grape  taste  is  so  delicious  to  many  south¬ 
ern  children  as  the  ripe  Scuppernong,  or  brings  back  such 
potent  memories  of  happy  childhood  as  the  aroma  of  ma¬ 
turing  Muscadines  growing  in  Dixie’s  woodland.  Wine 
made  from  the  Scuppernong  and  other  Muscadine  varieties 
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is  distinctive  because  of  its  characteristic  quality  and  flavor 
and  it  has  always  been  in  demand. 

Small  Muscadine  wineries  usually  crush  the  grapes  be 
tween  wooden  rollers  to  break  the  grapes.  A  great  deal  o 
juice  is  pressed  out  but  the  hulls  of  the  Muscadine  vanetic 
are  thick  and  tough  and  this  ordinary  crushing  does  nc 
disintegrate  them  to  any  great  extent.  The  broken  grape 
are  dropped  into  small  fermenters  or  they  are  pumpe 
through  large-size  hoses  into  standard-size  fermenters  (1 
600  to  2,000  gallons  capacity) .  It  is  assumed  that  the  aci 
is  high  enough  to  justify  the  full  amelioration  of  3  5  p« 
cent  which  is  nearly  always  the  case.  Usually  the  juice  h 
too  little  sugar  to  produce  1 3  per  cent  alcohol  by  volun 
on  direct  fermentation,  so  enough  sugar-water  solution 
added  in  the  35  per  cent  amelioration  to  make  up  this  na 
ural  deficiency  of  sugar  and  also  enough  so  that  the  fii 
ished  wine  after  sweetening  will  contain  13  per  cent  alcoh 
by  volume.  Sometimes  enough  sugar  is  added  within  t 
amelioration  to  have  sufficient  sugar  left  over  for  sweete 
ing  purposes. 

There  are  instances  where  the  free-run,  sugar-wat 
sweetened  juice  is  fermented  in  a  series  of  50  gallon  br 
rels  and  the  crushed  hard-pressed  sugar-water  ameliorat 
juice  allowed  to  ferment  on  the  caps  for  a  few  days  a 
then  transferred  to  50-gallon  barrels  to  fimsh  out.  Asa 
a  bubbler  seal  attachment  is  used  and  the  w« >  wmemak 
keep  their  barrels  well-filled  to  avoul  acid  develop. 
As  a  rule  all  the  Muscadine  wine  fermentations  are  spe 
Sometimes  375  pounds  of  sugar  in  solutio 
IdTed  to  3  grapes  "bout  430  gallons  of  heavy  s, 
cific  gravity  sugar  solution  (about  1.2  spec,  c  g  . 
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60°  F.)  or  about  5  0  to  60  Balling  sugar  water  solution 
(average  5  5).  The  average  acid  content  for  the  ripe  Scup- 
pernong  (Muscadine  grape)  is  about  0.8  grams  per  100  ml. 
During  fermentation  the  heavy  caps  come  up  to  the  top 
md  are  more  troublesome  than  in  other  grape  species.  Usu¬ 
ally  a  heavy  slatted  top  is  placed  on  the  must  at  the  start 
:>f  fermentation  and  wedged  down  securely  with  2x4  tim¬ 
bers  to  hold  the  pulp  and  skins  about  18  inches  below  the 
iuice  or  wine  during  fermentation  in  order  that  there  be 
10  piling  up  of  caps  to  cause  undue  and  illegal  volatile  acid 
ievelopment.  The  pressure  exerted  in  this  fermentation  is 
:errific  and  sometimes  the  mass  breaks  through  the  slats, 
rhere  are  so  many  variations  and  styles  of  operation  pecu- 
iar  to  each  winemaker,  that  it  is  sufficient  to  say  there  is 
ome  latitude  under  the  law  that  permits  the  winemaker  to 
ise  his  own  judgment  as  to  when  and  how  to  ameliorate 
md  sweeten  within  the  regulations  of  the  Alcohol  Tax 
Jmt.  More  wine  is  usually  held  in  the  pulp  of  Muscadines, 
md  hence  the  fermented  wine  is  drawn  off  into  filled-up 
torage  tanks  or  barrels  and  pulps  and  skins  are  heavily 
iressed  in  powerful  hydraulic  presses  which  recover  over 
i  hundred  gallons  of  first-class  Muscadine  wine  from  each 
hOOO-gallon  fermenter. 

There  is  no  need  for  further  detail  since  after  the  wine 
s  m  storage  the  usual  racking-off  processes,  refrigeration, 
lltenng  and  other  cellar  processes  are  the  same  as  with  any 
)ther  wine.  One  concern  in  North  Carolina  produces  about 
■00,000  gallons  of  dry  Muscadine  wine  each  year.  They 
iave  a  unique  system  of  folding  the  drained  fermented 
esidue  into  heavy  cotton  sheets  or  cloths  and  pressing  dry. 
he  sheets  are  then  sent  to  a  standard  commercial  laundry 
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after  each  use,  which  sanitary  precaution  reduces  contam¬ 
ination.  As  no  Filter-Cel  or  other  acids  are  used,  the  dry, 
pressed-out  pulp  has  at  times  been  used  for  cattle,  hog,  or 
chicken  feed  or  dumped,  depending  on  whatever  is  con¬ 
sidered  to  be  economically  feasible. 

The  black  varieties  of  Muscadines  are  not  so  brittle  anc 
do  not  crush  as  well  as  the  Scuppernong  and  other  white 
varieties  of  the  Muscadines,  nor  does  the  black  Muscadine 
pulp  press  as  dry  as  the  white.  One  ton  of  Muscadine 
(black  and  white)  gives  about  260  gallons  of  crushed  mus 
(including  juice  and  pulp)  and  130  gallons  of  pure  juice 
or,  roughly  5  tons  of  Muscadines  will  give  approximately 
1,125  to  1,150  gallons  of  wine.  The  rest  is  pulp,  consisting 
of  about  ten  50-gallon  barrels. 

A  composite  analysis  of  dry  black  Muscadine  wine  an- 
white  Muscadine  (Scuppernong)  follows: 


Black  Muscadine 


Alcohol  by  Volume 
Extract  (grams)  per  100  ml. 

Total  acids  (as  tartaric)  per  100  ml. 
Volatile  acids  (as  acetic)  per  100  ml. 


11.91 

2.82 

.94 

.062 


White  Muscadir 
(Scuppernong 
11.59 
2.68 
.98 
.058 


Usually  purchasing  agents  and  subpurchasing  agent 
buy  the  Muscadine  from  various  areas  where  they  grov 
and  ship  or  haul  them  to  some  central  point.  Some  he 
tests  show  Balling  of  about  17  for  Scuppernong  and  abot 
17.5  for  some  dark  varieties. 


COMPARING  GRAPE  JU.CE  PROM  TSBU™  OP  GRAP* 


Kind 

Alcohol 
Total  Solids 
Ash 

Tannin 


Welch 
Grape 
Juice 
.09 
17.55 
.3  5 
.10 


Grape 

Juice 

.19 

19.77 

.32 

.25 


(Scuppernong) 

(White)  (Blac 


0 

1 4  to  1 9 
.24 
.050 


0 

16  to 

.31 

.140 
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Acids  (Total) 

1.11 1 

.495 

.50° 

(Free  R 

.70° 

un) 

Acids  (Volatile) 

.009 

.009 

0 

0 

Acids  (Natural) 

1.098 

.483 

.5 

.7 

Nitrogen  as  Protein 

.238 

.315 

.180 

.180 

Phosphates  as  P205 

.02  $ 

.038 

.018 

.018 

Color  as  in 

50  Red 

7  Red 

Pale 

Dark 

l/8  inch  Cell 

2.8  Blue 

3  Brown 

Amber 

Red 

Alkalinity  of  Ash  (Total) 

34.0 

29.5 

25 

36 

Alkalinity  of  Ash  (Water  Sol) 
Specific  Gravity  at  60°  F. 

31.0 

24.5 

23 

31 

1.07805 

1.08462 

1.06934 

1.07486 

Orange  Winemaking  in  Louisiana  is  much  older  than 
anyone  would  believe  except  the  oldest  inhabitants  of  the 
lower  Mississippi  Delta,  who  remember  that  their  fathers 


and  grandfathers  made  this  wine  long  before  the  British 
men  of  war,  in  about  1812,  hovered  about  the  mouth  of 
the  river  and  even  came  up  it  quite  a  distance.  And  that 
is  even  before  California  thought  about  the  making  of  any 
sort  of  wine.  Orange  culture  was  introduced  in  Louisiana 
by  the  Jesuit  priests  around  1750,  who  also  made  some 
sacramental  wine  from  oranges. 


At  times,  there  have  been  a  number  of  wineries  making 
orange  wine  in  Louisiana,  but  at  the  present  time  there  are 
only  two.  However,  before  we  discuss  its  winemaking,  let 
us  first  consider  Louisiana  as  a  citrus-growing  state,  the 
youngest  yet  the  oldest  of  the  United  States  citrus  areas. 
The  citrus  varieties  now  growing  there  are  the  Washington 
Navels,  Louisiana  Sweets,  Valencias,  Satsumas,  Temples, 
angennes  Mandarins,  Grapefruit,  Lemons,  Kumquats 
an  angelos.  It  is  estimated  that  more  than  one-half  mil¬ 
lion  boxes  of  citrus  fruit  (1.6  bushels  per  box)  worth  one- 
an  one-quarter  million  dollars,  were  grown  in  1948-1949 

R  f'nrPCl'nfr'  n- A  •  *  . 


*  * 
*  *  * 


Represents  one  commercial  sample  made  from  Concord  grapes 
Represents  sample  made  from  a  number  of  California  kf  b 

trs'  i  iui“  *™»  >  of .SSI  Mu,td“  sbl“k  erip's- 

Av.„se  o(  luice  from  3  varied.,  of  dart  MureadlneT' 
a  much  hUraJd“comne  ““SCa<lin'  >-Wadi„e  Juice  ha. 
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a  typical  season,  and  it  is  considered  one  of  Louisiana  s  out¬ 
standing  agricultural  crops,  growing  in  production  and 
value  constantly  year  after  year.  At  present  barely  able  tc 
satisfy  the  local  and  nearby  demand,  its  commerce  is  ex¬ 
pected  eventually  to  spread  into  many  other  states. 

The  Louisiana  citrus  culture  is  confined  almost  wholb 


to  the  Plaquemines  Parish,  where  about  8  5  to  90  pei  cen 
of  the  whole  citrus  crop  is  grown.  The  part  of  the  paiisl 
growing  oranges  begins  below  New  Orleans  and  extend 
to  include  the  whole  southeast  peninsula  along  which  th 
mighty  Mississippi  flows  until  it  spreads  through  a  vast  del 
ta  it  has  formed,  and  empties  into  the  Gulf  of  Mexico.  Th 
various  citrus  types  of  Louisiana  oranges  have  relativel 
thin  skins  and  are  very  sweet  and  juicy.  The  Louisian 
Sweet  is  the  leading  orange,  with  the  Navels  and  Valenci: 
next.  Because  of  the  great  fertility  and  abundant  moistui 
in  this  area,  140  trees  are  usually  grown  here  per  acre  : 
compared  with  California  and  Florida  whose  average  nun 
her  of  trees  per  acre  is  nearer  100.  The  Louisiana  citn 
trees  have  an  average  bearing  life  of  50  years. 

The  ripe  oranges  are  picked  as  needed  and  immediate 
made  into  wine  in  the  following  manner  Ripe  orang 
(about  five  boxes  for  a  batch)  just  picked  from  the  tre 
in  the  orchard  are  brought  into  the  building  and  placed  c 
a  cutting  table.  The  oranges  are  sliced  quickly  by  ban  i 
to  transverse  halves  between  the  stem  and  blossom  cm 
with  very  sharp  knives,  and  the  halves  are  P'^d  .nt^cle. 
tubs  The  halves  are  then  reamed  out  rapidly  by 

hand  over  the  cone-shaped,  swrftly 

juice  runs  out  into  a  large  colander  winch  holds 
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the  crude  pulp  and  seeds  and  at  the  same  time  the  rough¬ 
ly  filtered  juice  runs  into  5 -gallon  bottles.  The  caps  or 
reamed-out  oranges,  and  the  pulp  and  seeds  are  discarded. 
When  an  estimated  20  gallons  or  more  of  juice  are  obtained 
they  are  poured  into  a  washed  barrel  (47-gallons  capacity) 
in  which  a  flat  sulfur  candle  has  just  been  burned,  com¬ 
pletely  filling  the  barrel  with  sulfur  dioxide  fumes.  About 
120  pounds  of  white  granulated  sugar  are  dumped  into  a 
large  galvanized  tub  and  the  sugar  dissolved  into  about  17 
gallons  of  water  (6l/>  buckets).  No  yeast  is  added  but 
;pontaneous  fermentation  takes  place.  The  orange  juice 
ferments  vigorously  into  wine  which  they  claim  goes  up 
:o  21  per  cent  alcohol  by  volume.  However,  the  highest 
ilcohol  content  in  any  finished  orange  wine  found  was 
ess  than  18  per  cent  alcohol  by  volume  and  the  wine  is 
abeled  "fermented  with  excess  sugar.”  After  the  first  vig- 
)rous  fermentation,  a  strip  of  fine  mesh  aluminum  is 
.acked  over  the  bung  hole.  The  wine  barrel  is  not  kept 
illed  (as  it  should)  to  bung,  but  is  left  "as  is”  until  rack- 
ng  time  when  its  final  volume  in  the  barrel  is  about  41 
gallons.  The  sugar  added  is  intended  to  make  up  for  the 
>riginal  deficiency  of  sugar  in  the  orange  juice  (it  contains 
ibout  10  per  cent).  Some  of  the  sugar  is  used  in  3  5  per 
:ent  sugar-water  solution  for  amelioration,  and  some  sugar 
s  added  for  sweetening  purposes  but  it  is  all  added  at  one 

ime.  One  barrel  of  wine  after  another  is  made  in  this 
nanner. 

In  another  orange  winery  the  usual  proportions  are 
bout  35  gallons  of  fresh  orange  juice  to  about  100  pounds 
'  sugar  and  12  gallons  of  water.  The  run  of  the  orchard 
ranges  (from  about  60  acres)  is  used  for  this  wine.  (In 
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both  wineries  the  Louisiana  sweets  are  the  principal  wine 
oranges.) 

The  oranges  are  cut  into  halves  and  the  pulp  and  juice 
reamed  out  by  a  series  of  revolving  disks  as  already  de¬ 
scribed.  ^JCTile  only  two  men  can  extract  juice  at  one  time 
at  the  first  winery,  four  men  can  operate  at  the  latter.  The 
juice  runs  into  a  wooden  trough  which  conveys  it  into  a 
broad,  fine  mesh  aluminum  filtering  screen,  and  then  into 
a  mixing  tub  which  is  graded  as  to  gallonage  depth.  The 
dry  sugar  is  added  and  is  dissolved  in  the  juice.  The  mass 
is  thoroughly  mixed  with  a  wooden  paddle,  then  water  is 
added  until  the  graduation  mark  is  reached.  A  measuring 
paddle  indicates  the  number  of  gallons  required. 


21 
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WINES  OF  FRANCE 


Since  time  immemorial  France  has  led  the  other  coun¬ 
tries  of  the  world  in  quantity  of  winemaking  and  in  the 
extent  of  grape  growing  with  an  average  yearly  wine  pro¬ 
duction  of  about  1/4  billion  gallons.  Eighty  per  cent  of 
her  grape  crop  is  made  into  wine.  Only  about  50  per  cent 
of  our  grapes  are  destined  for  wine,  about  25  per  cent  are 
consumed  as  fresh  grapes  and  the  remainder  are  made  into 
raisins. 

Anyone  venturing  to  write  the  entire  story  of  viticul- 
tuie  and  winemaking  in  France  as  a  complete  unit,  must 
necessarily  be  ambitious,  because  in  order  to  adequately  do 
so  a  great  deal  of  time  will  be  consumed,  infinite  patience 
will  be  necessary,  and  it  will  require  an  abundance  of 

paper,  in  fact,  enough  to  constitute  a  number  of  substan¬ 
tial  volumes. 

Citizens  of  the  United  States  are  most  likely  to  be  ac¬ 
quainted  with  wines  from  certain  well  known  wine-pro- 
ducmg  areas  of  France,  such  as  the  red  dry  wines  (clarets) 
and  the  sweeter  white  sauternes  from  Bordeaux,  the  great 
wme  shipping  center  near  the  west  coast  of  France;  but 
t  ley  may  not  know  as  well  the  muscadets  from  the  French 
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northwest  or  the  wines  from  Touraine,  Anjou,  or  Vouvray 
of  the  Valley  of  the  Loire. 

Most  everyone  knows  of  the  sparkling  wine  of  the 
Champagne  district  and  the  red  and  white  dry  table  wines 
of  Burgundy,  but  not  as  much  concerning  wines  of  Jura 
(Arbois  and  Chateau  Chalon)  or  from  Alsace  in  the 
northeast  of  France.  Wines  from  the  Valley  of  the  Rhone 
toward  the  middle  east  and  southeast  of  France  are  fairly 
well  known,  as  is  the  dry  vermouth  from  Sete  on  the  Medi¬ 
terranean  coast,  but  the  wines  from  the  far  southeas 
(Bandol,  Limoux,  Cassis  or  Seyssel),  and  southwes 
( Jurancon)  are  not  so  well  known. 

In  the  far  south  in  the  Midi  all  along  the  Mediterran 


ean  coast  (Aude  and  Herault) ,  and  other  sea  coast  prov 
inces  the  bulk  of  the  cheaper  and  most  of  the  ordinary  re 
wine  which  France  itself  consumes  and  only  occasionall 
exports  is  produced.  In  nearly  every  part  of  her  212,65 
square  miles  of  territory,  upon  which  about  50  mi  10 
people  live,  except  in  the  northern  and  south  centr 
counties,  many  varieties  of  grapes  are  grown  and  wine 
made.  It  is  estimated  that  there  are  1  /a  million  vineyai 
owners  of  France  who  make  wine,  mostly  for  the.ro* 
table  use.  The  contrast  with  our  own  United  State 
startling  Our  150  million-odd  people  on  about  2  millic 
Iquam  miles  produce  only  about  ,00  million  gallons, 
wine,  about  1/16  that  of  France.  Our  per  capita  consum 
tion  is  barely  one  gallon.  On  the  basis  of  gross  wine  p 
duction  for  all  purposes  the  United  States  is  the  fo 
largest  wine  producing  country  in  the  world,  be  g 

IS  only  by  Wt  i 

estimate  is  based  on  the  amount  of  tax  paid  as  finished 
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and  excludes  home  made  wine.  In  contrast,  the  per  capita 
consumption  of  France  is  more  than  10  gallons,  apparently 
based  on  gross  material  including  all  that  is  removed  from 
fermenters.  This  consumption  has  even  been  estimated  by 
some  to  be  between  30  and  50  gallons  per  capita.  Many 
writers,  wine  specialists  and  visitors  to  France,  including 
American  soldiers  of  the  two  great  world  wars,  character¬ 
ize  the  bulk  of  French  wines  as  ordinary  dry  (vin  rouge 
mostly) .  Connoisseurs,  however,  limit  the  "great”  wines 
of  France  mostly  to  Bordeaux,  Burgundy,  Champagne, 
The  Rhone  Valley,  the  Loire  Valley  and  Alsace. 

There  are  three  outstanding  wine  areas  of  France, 
which,  because  they  have  been  the  subject  of  song  and  story 
for  ages,  and  because  their  products  are  shipped  about  the 
world,  are  well  known  to  almost  everyone:  the  Bordeaux, 
the  Champagne  and  the  Burgundy  districts.  These,  like 
the  other  wine  districts  of  France,  are  in  turn  divided  and 
sub-divided  into  a  number  of  special  areas.  There  are  a 
large  number  of  other  less  well-known  districts  which 
crowd  into  one  another  all  over  France,  which  are  noted 
for  one  style  of  wine  or  another.  Because  each  may  be  pro¬ 
jected  and  delimited  by  French  laws  exercising  rigid  con¬ 
trol,  the  wines  in  these  special  areas  have  become,  over  the 
years,  characteristic  and  distinctive.  It  is  not  easy  for  the 
reader  to  keep  in  mind  the  various  viticultural  areas  of 
France  unless  some  sort  of  system  is  devised. 

Assuming  that  it  is  logical  and  more  convenient  for  the 
American  visitor  to  begin  a  tour  of  the  coast  wine  areas 
France  by  landing  at  Bordeaux  which  is  the  oldest,  lar¬ 
gest,  best  known,  and  generally  considered  the  most  im¬ 
portant  wine  center  of  France,  he  will  find  it  sandwiched 
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between  the  two  great  French  brandy-producing  centers, 
the  world  renowned  Cognac  on  the  north  and  the  slightly 
lesser  known  Armagnac  on  the  south.  In  assuming  an  ellip¬ 
tical  swing  through  the  most  important  wine  arc..s  of 
France,  his  path  becomes  almost  an  eggshaped  one,  with 
its  blunt  base  nestling  in  the  Pyrennes  and  its  end  in  the 
Vosges  Mountains  pointed  toward  Belgium.  In  this  path 
he  moves  northward  from  Bordeaux  to  the  Loire  (Anjou 
and  Touraine)  over  the  top  edge  of  the  egg  to  Champagne, 
and  down  its  southward  curve  to  Alsace,  moving  through 
Burgundy,  Maconnais  and  Beaujolais  and  along  the  Cotes 
of  the  Rhone  to  the  Midi  near  the  Mediterranean  and  along 
the  base  of  the  egg  towards  the  Jurancon  and  up  to  Ar¬ 
magnac  and  again  to  Bordeaux. 

In  the  southern  region,  with  its  many  thousan  s  ol 
acres  of  vineyards  on  the  banks  of  the  two  great  rivers,  th« 
Garonne  and  Dordogne,  and  along  the  banks  of  the  sul 
greater  Gironde,  into  which  they  flow,  and  for  a  hundrei 
or  more  miles  along  these  streams  and  in  their  va.  eys,  ar 
grown  the  grapes  of  the  wine  region  of  Bordeaux.  T  i 
-rear  area  is  divided  viticulturally  into  five  mam  section 
based  principally  on  the  character  of  the  soil.  They  mclud 
principally  Medoc,  Graves,  Sauternes,  St  Emilion  an 
Pomerol.  The  remaining  areas  not  included  above  are  t 
Cotes  which  border  the  Palus  and  Entre-Deux  Men  an 
the  whole  of  the  last  may  be  taken  as  the  fifth  group^  ^ 
wines  produced  from  these  last  areas,  including 
and  white  wines,  are  referred  to  commercially  and  ofa 
ly  merely  as  Bordeaux  wines.  The  section  consi  1  *r*  _.| 

next  in  importance  is  Graves,  so  named  for  its  rocky,  P 
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bly  soil,  which  produces  both  red  and  white  Graves  wine. 
The  third  ranking  district  of  Bordeaux  is  the  hilly  area  of 
St.  Emilion,  producing  mostly  deeply  colored  wines,  darker 
than  the  clarets  and  resembling  the  Burgundy  type.  Pom- 
erol  wines  are  in  between  Medoc  and  St.  Emilion  wines. 
The  fourth  area,  producing  the  unusual  sweet  white  wines, 
is  the  Sauternes. 

The  Bordeaux  wine  area  of  France  embraces  the  well- 
watered  areas  on  the  banks  of  and  between  and  about 
three  great  rivers,  the  waters  of  which  flow  into  the  Atlan¬ 
tic  Ocean  on  the  west  coast  of  France.  Medoc’s  upper  end 
reaches  almost  to  the  Atlantic  Ocean  and  extends  along  the 
south  bank  (left  bank  when  facing  the  river’s  flow)  of 
the  broad  Gironde  River  which  is  very  much  enlarged  by 
the  Garonne,  on  its  long  journey  from  the  Pyrenees,  pour¬ 
ing  in  from  the  southeast  and  the  Dordogne  River  flowing 
in  from  almost  due  eastward  direction.  The  Medoc  wine 
area  extends  southward  along  the  Gironde’s  banks  up  to  the 
environs  or  outskirts  of  the  city  of  Bordeaux.  Continuing 
along  the  Garonne  s  banks  is  the  Graves  wine  area  occu¬ 
pying  almost  as  much  territory  as  the  Medoc.  Still  further 
along  the  south  side  of  the  Garonne  River,  slightly  east  of 
the  Graves,  is  the  highly  important  yet  very  small  area  of 
Sauternes.  All  this  south  Garonne  River  (left  bank)  terri¬ 
tory  and  the  small  territory  which  includes  St.  Emilion 
and  Pomerol,  on  the  right  bank  of  the  Dordogne,  is  gen¬ 
erally  classed  in  France  as  the  "Regions  of  Great  Bordeaux 
mes.  The  Cotes”  of  the  Bordeaux  area  includes  several 
seperated  portions  of  the  district  about  the  rivers;  one  por¬ 
tion  of  the  Cotes  is  east  of  Sauternes;  one  portion  is  in  the 
narrow  crotch  or  fork  made  by  the  Garonne  and  Dordogne 
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(the  Swallow’s  tail)  and  also  all  of  the  right  side  or  bank 
of  the  Dordogne  except  St.  Emilion  and  Pomerol.  The 
Entre-Deux-Mers  (between  two  waters)  occupy  the  large 
area  between  the  widest  portion  of  the  two  rivers’  fork. 
The  Palus  is  the  rich  alluvial  land  along  the  south  side  o£ 
the  Dordogne.  North  and  northwest  of  Sauternes  one  finds 
particularly  Ste.  Croix  du  Mont  and  Loupiae  which  pro¬ 
duce  very  sweet  white  wines  similar  to  Sauternes  wines. 


The  Bordeaux  district  is  often  referred  to  as  the  Bor¬ 
delais  (not  the  Beaujolais,  this  latter  is  a  district  below  Bur¬ 
gundy  in  eastern  France) .  The  red  wines  of  Bordeaux  ar» 
commonly  known  as  clarets  and  are  made  principally  f  ron 
the  Cabernet  Sauvignon  grape,  but  may  also  contain  Mer 
lot,  Petit  Verdot  and  Malbec.  The  dry  white  wines  ar 
Graves  although  there  are  just  as  many  red  Graves,  and  th 
golden  yellow  wines  are  the  Sauternes  which  may  contaii 
various  degrees  of  sweetness  and  are  made  from  the  Semil 


Ion,  Sauvignon  Blanc  and  Muscadelle. 

In  the  Bordeaux  wine  area  during  the  latter  part  o 
September,  men,  women  and  children  pick  the  grape 
which  they  deposit  in  small  baskets.  These  are  emptied  int 
larger  receptacles  that  the  men  carry  to  the  two-wheele- 
carts  on  each  of  which  are  mounted  two  large  tubs  int 
which  the  grapes  are  packed.  When  the  tubs  are  fu 
they  are  carted  to  the  press  houses  and  dumped  into  lar£ 
(10x10)  troughs  about  two  feet  deep.  The  grape  mass 
usually  trodden  and  the  juice  run  into  fermenters.  For  re 
wines  the  skins  are  fermented  along  with  the  juice.  Som. 
times  all  the  stems  and  stalks,  or  part  of  them,  are  t 
mented  along  with  the  rest  of  the  must.  In  making  t 
white  wines  of  Bordeaux,  white  grapes  are  always 
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After  the  stemming,  the  grapes  are  crushed,  heavily  pressed 
out,  and  only  the  juice  fermented.  Practically  all  fermen¬ 
tations  for  red  or  white  wine  are  spontaneous  and  are  vir¬ 
tually  over  in  two  weeks.  The  new  wine  then  gets  its  first 
racking,  and  it  is  filled  into  large  casks  equipped  with  bub¬ 
bler  seals  where  very  slow  fermentation  continues.  When 
the  wine  ceases  to  bubble,  the  casks  are  filled  almost  to  the 
bung  and  are  kept  filled  up  until  racked  into  clean,  fresh 
casks.  It  is  racked  three  times  the  first  year,  and  less  fre¬ 
quently  later  until  it  is  bottled.  Nearly  all  wines  imported 
from  France  in  bottles  are  filled  almost  to  the  cork  stopper. 

Before  bottling,  the  wine  is  fined,  the  red  wines  with 
the  whites  of  eggs,  and  white  wines  with  gelatin.  These 
fining  agents  are  mixed  with  a  little  wine  and  poured  into 
the  casks.  The  fining  period  may  take  up  to  two  weeks. 
Any  time  after  that  it  may  be  filtered.  The  wines  made  by 
thousands  of  vineyards  are  sold  to  blenders  and  bottlers 
either  bottled  or  in  bulk. 

North  of  the  Bordeaux  region  is  the  wine  district  of  the 
valley  of  the  Loire  (Anjou  Province) .  For  more  than  600 
miles  this  longest  and  most  meandering  of  the  French  rivers 
flows  across  France  and  empties  into  the  Atlantic  Ocean 
near  Nantes.  The  principal  wine  regions  of  the  Loire  are 
the  banks  of  the  river,  and  the  valleys,  and  its  picturesque 
small  tributaries,  the  Cher,  Layon,  Seve,  Serre,  Maine, 
Aubance  Loir,  Sarthe,  near  the  towns  of  Angers,  Tours, 
Saumur,  Vouvray,  Bourzueil  and  Chinon.  The  dry  white 
wines  of  Sancerre  and  Pouilly  on  the  Loire  river,  of  Quincy 
are  made  from  Sauvignon  blanc,  or  white  Fume.  The 
wines  of  Touraine  and  Anjou  are  made  from  the  Chenin 
Blanc.  The  principal  grape  for  its  red  wine  is  the  Cabernet. 
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The  wines  here  are  mostly  still,  but  in  Vouvray  and  Sau- 
mur,  some  of  the  wine  is  deliberately  produced  to  have  a 
light  natural  sparkle  and  is  said  to  be  "petillant.” 

At  almost  the  mouth  of  the  Loire,  near  Nantes,  is  the 
home  of  the  Muscadets  (name  of  vine  and  the  wine). 
Upwards  on  the  Loire  river  are  the  vineyards  at  Anjou  and 
Touraine. 

At  almost  the  top  of  an  egg-shaped,  clockwise  sweep 
through  the  French  wine  areas  is  the  Champagne  district 
which  has  already  been  discussed  in  the  chapter  on  the 
sparkling  wines  of  the  world.  Here,  in  and  about  the 
environs  of  Rheims  and  Epernay,  the  worldwide-known 
champagnes  are  produced.  For  centuries,  in  this  district  s 
almost  endless  caverns,  the  world’s  largest  stocks  of  spar¬ 
kling  wines  have  been  stored.  In  this  district  there  is  exten¬ 
sive  blending  of  the  older  wines  with  the  newer  to  form 
the  cuvee  (the  specially  selected  wine)  as  perfect  as  pos¬ 
sible  for  basic  material  to  be  made  into  champagne  or  other 
sparkling  wine.  In  the  Champagne  area  the  wineries  crush 
the  grapes  at  the  place  of  champagne  production. 

North  of  Switzerland  on  the  hillsides  of  the  Vosges; 
Mountains  towards  the  Rhine’s  left  bank  and  along  the 
French  border  of  Germany,  between  Mulhouse  and  Stras¬ 
bourg,  Alsatian  wines  are  produced.  These  are  practically 
all  white  wines,  which  have  been  referred  to  at  times  a^- 
French  Rhine  wines  because  of  their  similarity  as  to  taste 
aroma  and  other  characteristics.  They  are  made  most  y 
from  Riesling,  Traminer  and  Sylvaner. 

Just  a  few  miles  south  of  Champagne,  and  o  ten  re 
ferred  to  as  Lower  Burgundy,  is  a  region  in  and  about  n 
village  of  Chablis  on  the  Serein  River.  This  is  an  area  om_ 
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about  a  mile  long,  but  it  comprises  about  1,000  acres  of 
vines  of  white  pinots  growing  on  the  hillsides  and  slopes. 
From  these  white  grapes  are  made  pale  yellow  or  light 
green-gold  wines  or  light  straw-colored  dry  wines  known 
as  Chablis.  These  wines  may  also  be  sold  as  dry  white  Bur¬ 
gundy.  Chablis  wine  may  have  at  times  that  natural 
sparkle  which  has  been  noted  in  certain  Vouvray  wines, 
and  in  some  of  the  Saumur  wines  of  the  Loire. 

Dijon  is  near  the  northern  end  of  what  it  has  been 
claimed  is  the  second  most  important  vine  area  of  France 
and  of  the  world.  Burgundy,  which  is  in  the  northeastern 
part  of  France,  is  a  long,  narrow  section  stretching  north 
and  south  from  Dijon  to  Beaune,  to  Chalon,  to  Macon,  all 
important  wine  towns,  almost  to  the  city  of  Lyons.  Bur¬ 
gundy  has  been  important  in  wine  production  since  the 
beginning  of  the  Roman  Empire.  As  in  Bordeaux,  Bur¬ 
gundy  has  its  wine  producing  areas  divided  into  five  prin¬ 
cipal  centers:  Bourgogne  which  includes  Chablis  and 
which  has  already  been  briefly  described;  Hautes  Cotes 
which  includes  the  city  of  Dijon;  Cotes  de  Nuits  et  dc 
Beaune  which  consists  of  a  single  hillside  thirty  miles  long, 
one  mile  wide,  and  includes  the  towns  of  Nuits  St.  George 
and  Beaune,  the  latter  the  principal  wine  center  of  Bur¬ 
gundy  ,  and  Chalonnais  and  Beaujolais.  The  principal 
grapes  grown  for  red  wine  here  are  the  black  Pinot  and  the 
Gamay,  and  for  the  white  wines  Chardonnay  and  Pinot 
Blanc.  The  Pinots,  considered  of  fine  quality  for  wine,  but 
which  are  poor  yielders,  grow  best  on  the  slopes  and  hill¬ 
sides.  The  Gamays,  which  produce  three  times  the  tonnage 

per  acre,  are  usually  grown  on  the  plateaus,  lowlands  and 
hills  of  Beaujolais. 
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For  white  Burgundies,  the  grapes  are  crushed  and 
pressed  and  the  juice  only  is  fermented  spontaneously  in 
casks.  For  red  Burgundies,  the  black  grapes  are  crushed 
more  or  less  with  stalks  and  parts  of  bunches  and  the  whole 
mass  fermented  in  big  cuvees,  or  large  casks.  Like  Bor¬ 
deaux,  which  is  noted  for  its  red  clarets,  so  Burgundy  is 
noted  for  its  still  red  Burgundy  and  in  the  same  manner 
that  its  northern  neighbor,  Champagne,  is  noted  for  its 
sparkling  wine.  Besides  the  greater  divisions  already  men¬ 
tioned,  the  Burgundy  wine  centers  have  a  number  of  lesser 
divisions  and  sub-divisions  each  noted  in  its  own  way  for 
its  wine.  The  vineyards  are  owned  mostly  by  small  peasant 
proprietors  who  sell  their  wine  to  wine  merchants  whose 
headquarters  are  located  mostly  at  Beaune,  but  also  at 
Nuits  and  Dijon.  As  may  be  expected,  red  sparkling  Bur¬ 
gundy  was  first  made  here.  Apart  from  champagne,  small 
quantities  of  other  French  wines  (Burgundy  for  example) 

are  made  into  sparkling  wines. 

Only  a  short  distance  due  east  of  the  Burgundy  wine 
district  and  running  almost  parallel  with  it,  north  and 
south,  is  the  Jura  wine  district,  situated  in  the  foothills  at 
the  Jura  mountain  range  near  the  Swiss  border.  Burgun  y, 
the  Jura  and  the  Vosges  border  each  other.  The  Jura  vine¬ 
yards  face  westward  mostly  and  between  them  and  t  ic 
vineyards  of  the  Vosges  are  the  broad  valleys  of  the  Saone 
and  its  tributaries,  the  Loue,  the  Seille,  and  the  Doubsjhe 
four  main  wine  districts  of  the  Jura  are  Chateau-Chalon 
Cotes  de  Jura,  Etoile,  and  Arbois.  The  latter  was  rendered 
immortal  by  the  investigations  of  Pasteur  whose  poch 
making  experiments  of  fermentation  were  conducted 
small  portion  of  a  vineyard  there.  1  he  Jura  v.neya 
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to  an  average  height  of  about  1,000  feet  and  the  territory 
is  about  50  miles  long  and  has  a  4-mile  average  width.  It 
is  a  land  of  forests,  cascades  and  clear  skies.  It  is  one  of  the 
lesser  wine  districts  of  France,  consisting  of  about  16,000 
acres  of  vineyards  producing  barely  3,280,000  gallons  (or 
10,000  hectoliters)  of  wine.  Most  of  it  is  white  (straw  or 
golden  yellow) .  The  wines  of  the  Jura  are  protected  and 
controlled  to  some  extent  by  the  viticultural  federation  of 
the  Franche-Comte.  By  far  the  most  important  grape  in 
the  Jura  is  the  white  Savagnin  with  its  firm  flesh  and  thick 
skin.  It  is  the  same  as  the  Traminer,  an  important  grape 
for  the  white  wine  in  Alsace  and  Germany  (Palatinate) . 
Savagnin  grapes  are  usually  vintaged  here  quite  late,  often 
in  the  beginning  of  the  winter.  In  the  Chateau-Chalon  the 
harvest  is  usually  after  the  first  frosts,  when  the  grape 
leaves  have  fallen  and  the  grapes  have  become  shrunken 
and  withered.  The  setting-in  of  cold  weather  slows  fer¬ 
mentation.  About  a  year  later  the  wine  is  racked  into 
wooden  casks,  only  partially  filled,  for  long  storage,  during 
which  time  a  wild  film  yeast  like  that  employed  in  the 
Jerez  sherry  district  of  Spain  is  formed.  The  alcohol  is 
usually  about  1 5  per  cent  by  volume  which  prevents  any 
acetification  but  permits  the  film  yeast  to  form. 

Winemaking  in  Chateau  D  Arlay  is  about  the  same  as 
at  Chalon  insofar  as  grapes  and  processes  are  concerned. 
In  all  the  districts  of  the  Jura  about  the  same  wines  are 
made:  mostly  the  Vins  de  Faille  (straw-colored  wine) 
made  by  partially  drying  the  grapes  on  straw.  The  smaller 
of  these  divisions  is  Etoile.  The  Vins  de  Etoile  are  produced 
from  the  Chardonnay  and  are  mostly  sparkling  or  semi- 
sparkling.  In  the  Jura  district,  some  other  grapes  are 
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grown  for  wine  including  Pinots.  One  odd  feature  of  the 
district  is  that  some  of  the  fermenters  and  vats  are  cut 
out  of  solid  rock. 

There  is  an  inclination  to  include  the  Beaujolais  wine 
country  (named  from  its  town  of  Beaujeu)  with  that  of 
Burgundy  because  it  seems  to  be  a  continuation  or  a  pro¬ 
longation  of  it.  The  Beaujolais  wine  area  consists  of  18  to 
20  miles  of  almost  continuous  vines  from  north  to  south 


with  an  average  width  of  about  10  miles,  somewhat  hilly 
and  even  mountainous,  rising  sometimes  up  to  3,000  feet. 
Most  of  its  vineyards  face  the  sun  and  are  divided  into 
three  parts  based  on  the  general  composition  of  the  soil. 
Its  principal  river  is  the  Saone  with  the  Ardiere  and  other 
small  tributaries.  In  the  Beaujolais  the  Gamay  is  the  on.y 


grape  grown. 

The  Burgundy  wine  district  comes  to  an  end  just  north 
of  the  important  industrial  city  of  Lyons.  A  few  miles 
below  Lyons  the  Rhone  wine  district  begins  and  continues 
southward  along  the  Rhone  River.  The  Rhone  River  rises 
in  the  Swiss  Alps  and  enters  France  at  the  gap  between  the 
Alps  and  the  Jura  Mountains,  at  first  flowing  southwest 
then  due  west  until  it  reaches  and  combines  with  its  prin¬ 
cipal  tributary  the  Saone.  Together  they  turn  almost  at 
right  angles  sweeping  due  southward  for  220  miles  toward 
Marseille  and  the  Mediterranean  where  they  form  the  arg- 
est  river  of  France  from  the  standpoint  of  water  discharge, 
as  they  empty  into  the  Mediterranean  Sea  leaving  vast  de  - 
tas  and  marsh  lands  at  its  mouth.  Along  almost  the  whole 
of  the  Rhone  hillside  banks  is  a  continuous  garden  of  grape 
vines  running  from  the  southeast  center  °f  France  due 
south  into  the  warmest  viticultural  area  of  France.  The 
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principal  grapes  and  the  ones  almost  entirely  used  for  red 
Rhone  wine  are  the  Syrrah  (not  the  same  as  the  medium- 
small  black  Petite  Sirah  of  California)  and  the  Grenache. 
The  white  Rhone  wines  are  produced  from  the  Vigonier, 
Roussanne,  and  Marranne  grapes.  These  wines  from  the 
Rhone  Valley  of  France  are  known  as  Cotes  du  Rhone 
wines  and  may  be  deep  red,  pink  (rose)  or  white. 

Of  all  the  wines  of  France,  it  is  said  that  the  Rhone 
wines  are  nearest  like  French  Burgundies.  This  is  not  too 
surprising  since  if  it  were  not  for  the  interruption  of  the 
city  of  Lyons  and  its  suburbs,  the  district  might  have  been 
just  a  continuation  of  the  Burgundy  area.  One  important 
point  we  must  consider,  however,  is  that  the  principal 
grapes  for  red  Burgundy  are  the  black  Pinot  and  Gamay, 
and  for  white  Burgundy  the  white  Chardonnay.  Quite 
different  grapes  indeed  are  used  for  Rhone  wines,  the  Syr¬ 
rah  for  red  Rhones  and  Vigonier  for  white. 

The  best  known  of  Rhone  wines  are  the  Cote  Rotie 
produced  in  the  upper  Rhone  district,  the  Ffermitage  Saint 
Peray  produced  midway  between  Lyons  and  Avignon,  and 
the  Chateauneuf-du-Pape  which  is  produced  near  Avignon 
in  the  southern  end  of  the  Rhone  wine  district. 

The  southeast  wine  area  of  France  is  not  a  single  com¬ 
posite  or  gioup  area  but  consists  of  several  small  wine  sec¬ 
tions  somewhat  widely  scattered.  Some  of  their  towns  are 
Seyssel,  Die,  Limoux,  Bandol,  and  Cassis.  Seyssel  is  in  the 
Haute  Savoie  on  the  Rhone  as  it  flows  from  Switzerland 
before  it  reaches  Lyons,  whose  wines  are  both  sparkling 
and  still.  Clairette  de  Die,  near  the  town  of  Die  on  the 
Drome  River  and  in  the  Drome  Valley  below  and  east  of 
the  City  of  Valence,  is  the  home  of  many  sparkling  wines 
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(Vin  Mousseux  Natural),  made  from  a  combination  of 
Clairette  and  Muscat  grapes.  Nearly  all  the  wines  pro¬ 
duced  here  are  sparkling  wines  made  by  the  usual  bottle- 
fermented  champagne  process  (Methode  Champenoise) . 

Both  Cassis  (consisting  of  about  700  acres)  and  the 
several  parishes  of  Bandol,  are  in  the  natural  amphitheatre 
whose  sloping  terraced  vineyards  face  the  blue  Mediterra¬ 
nean  Sea.  Their  white  grapes  are  the  Ugni  blanc,  Clairette, 
Pascal,  and  others.  Granache,  Cinsault,  and  Carignan  are 
their  principal  black  grapes. 

On  the  fertile  alluvial,  lowland  plains  near  the  Cassis 
and  Bandol  areas,  huge  crops  of  grapes  are  obtained  and 
are  made  into  common  wines  which  are  not  bottled  under 
the  appellation  controlee. 

The  Blanquette  de  Limoux  is  also  part  of  the  southeast 
wine  area  but  is  somewhat  isolated  from  the  paits  dcscnbed 
above.  It  is  in  the  province  of  and  on  the  Aude  River  due 
north  of  Spain  near  the  eastern  end  of  the  Pyrenees  where 
both  still  and  slightly  sparkling  white  wines  are  produced. 
The  principal  and  about  the  only  grape  used  here  is  the 
russet  (golden)  Mauzac,  which,  because  of  the  heavy, 
fuzzy  down  on  its  grape  leaves,  was  given  the  name,  Blan- 


quette.  . 

In  the  Midi,  the  climate  is  warm  and  entirely  free  from 

the  bitter  winters  of  the  northern  wine  areas.  The  Midi, 
although  it  produces  more  wine  than  any  other  wine  dis¬ 
trict  of  France,  and  no  doubt  more  wine  than  any  sing  e 
wine  district  of  the  world,  lays  claim  to  quality  as  well  as 
quantity.  It  was  the  Midi  that  furnished  most,  by  far,  of 
the  wine  consumed  by  the  soldiers  during  the  two  world 
wars.  Most  of  the  grapes  grown  here  arc  also  grown  in 
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important  quantities  in  California:  these  include  the  Car- 
ignan,  warm-country  black  grapes  of  Spanish  origin;  the 
Grenache;  Aramon;  Maccabeo;  Malvoisie;  and  a  number 
of  Muscat  varieties,  the  most  interesting  member  of  the 
group  being  the  Muscat  of  Frontignan  (known  in  Italy  as 
Muscat  Canelli) ,  one  of  the  best  of  the  Muscat  varieties. 

It  was  in  the  province  of  Herault  that  the  many  Bou- 
schet  hybrids  originated.  Those  still  being  grown  are  the 
Petit  Bouschet,  the  Grand  Bouschet,  the  Grand  Noir  de 
Calmette,  the  Mourastel  and  the  Alicanti  Bouschet.  They 
all  have  various  shades  of  red  juice  and  produce  wines  of 


vivid  colorations  and  degrees  of  color  instability,  and  are 
well  known  in  California.  Some  of  the  white  grapes  of 
Midi  are  the  Terret-Bournet,  the  Picpoul  and  the  Clairette, 
the  latter  producing  the  basic  wine  for  vermouths  and 
other  aperitif  wines  in  the  Midi. 

It  is  usual  to  include  in  the  Midi  or  the  southern  wine 
district  only  the  provinces  of  Aude,  Herault  and  Gard  in¬ 
cluding  some  of  the  Pyrenees  Orientals.  These  counties 
line  the  shores  of  the  Gulf  of  the  Lion  and  are  about  400 
miles  due  south  of  Paris.  However,  a  number  of  authorities 
would  include  in  the  Midi  district  all  of  the  provinces  of 
the  Mediterranean  coast  of  France,  including  Vaucluse, 
Bouches  du  Rhone,  Var  and  the  Alps  Maritimes.  In  all  it 
would  stretch  from  Spain  to  Italy.  Near  Spain  is  the  Rous- 
silon  of  the  Eastern  Pyrenees.  At  Thuir  are  located  the 
Violet  cellars  producing  the  aperitif  Byrrh  (said  to  be  the 
brgest  wine  cellars  in  the  world).  In  this  area  is  Cote 
L>  Agly,  Maury,  Rivesaltes  (home  of  Marshall  Joffre)  and 
Banyuls.  The  principal  grapes  grown  here  are  the  Muscat, 
Malvoisie,  Maccabeo  and  Grenache,  which  are  made  into 
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sweet  wine  to  which  brandy  has  been  added.  A  great  deal 
of  this  barreled  dessert  wine  is  aged  in  the  open  and  in  the 
direct  rays  of  the  sun.  The  center  portion  of  the  Midi  is 
particularly  fertile  and  is  indeed  a  land  of  enormous  pro¬ 
duction.  This  is  the  Languedoc  and  it  includes  Aude,  Gard 
and  Herault,  the  latter  being  the  most  important.  It  also  i 
includes  the  two  great  wine  and  brandy  shipping  centers, 
Beziers  and  Sete.  In  these  cities  and  in  Narbonne  most  of 
the  wines  from  Tunis  and  Algeria  are  received.  In  Beziers 
there  are  the  largest  of  the  French  distilleries.  In  Sete  most 
of  the  French  vermouth  is  produced.  The  third  section  of 
the  Midi  is  Provence,  which  includes  Bouches  du  Rhone 
containing  the  great  fertile  deltas  of  the  Rhone  River  as: 
it  pours  its  immense  volume  into  the  Mediterranean.  Its; 
principal  city  is  Marseille.  In  Var,  whose  principal  city  is; 
Toulon,  Vaucluse  and  the  Alpes  Maritimes  are  the  cities 
nearest  Italy,  Nice,  Cannes  and  Monaco.  The  main  wine 
city  of  Aude  is  Narbonne,  an  important  wine  distributing 
center.  The  only  province  not  actually  facing  the  Mediter¬ 
ranean,  but  included  in  the  larger  Midi,  is  Vaucluse,  whose 

principal  wine  city  is  Avignon. 

While  the  terrain  of  the  east  and  west  wings  of  the 
Midi  ranges  from  hills  up  to  lofty  mountains,  the  center 
oenerally  is  low  and  alluvial.  Even  in  the  days  of  Harzszthy 
0862)  who  toured  this  Mediterranean  wine  area,  it  ap¬ 
peared  to  him  "like  a  single  continuous  vineyard  retching 
for  many  miles  along  the  shore  from  the  lulls  down  to  the 
v»ry  blue  waters  of  the  Mediterranean  Sea. 

Winemaking  in  the  Midi  is  on  a  very  large  scale,  en- 
tirely  modern  in  operation,  with  the  use  of  large  elec 
presses,  filters  and  pumps.  The  w,ne  volumes  are  usually 
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expressed  here  in  hecto-liters  (100  liters)  or  26.5  gallons. 
One  American  gallon  equals  3.78  liters. 

The  principal  grape  of  the  Herault  and  its  environs  is 
the  large,  thick  and  heavy  Aramon,  a  tremendous  pro¬ 
ducer,  and  a  hardy,  early  maturing  variety  that  grows  ex¬ 
ceedingly  well  in  this  area.  They  have  been  known  to  pro¬ 
duce  more  than  2,500  gallons  of  wine  per  acre.  This  grape 
makes  a  wine  that  the  wine  connoisseur  may  deplore,  but 
the  toiling  masses  of  French  wine  consumers  are  fond  of 
it  and  drink  millions  of  gallons  daily  with  their  food.  The 
other  grapes  of  the  Herault  area  are  the  late  maturing 
Carignan,  the  Bouschet,  Cinsault  and  others.  In  the  Midi, 
as  in  other  parts  of  France  and  Germany,  the  vines  are  not 
permitted  to  climb  and  are  rarely  seen  on  trellisses,  but 
usually  stand  alone  in  stumpy,  bush-like  form.  Most  of 
the  wine  of  Europe  is  made  at  the  vineyard  by  the  farmer. 
Their  methods  vary  from  crushing  the  grapes  by  the  tram¬ 
pling  of  feet  in  shallow  wooden  tubs  to  modern  motor- 
driven  hydraulic  presses  and  concrete  fermenters.  Most 
of  the  wine  in  the  farms  is  stored  in  50-gallon  barrels  and 
sold  to  wineries  as  soon  as  fermentation  subsides. 


In  the  southwestern  corner  of  France,  in  the  province 

of  Bearn,  is  the  village  of  Jurancon  near  the  River  Gave 

de  Pau.  There  the  Jurancon  wines  of  the  western  Pyrenees 

are  produced.  They  are  usually  of  a  deep  golden  color, 

have  a  good  body,  and  plenty  of  bouquet  and  flavor.  Grapes 

used  for  Jurancon  wines  are  Petit  Mansing,  Gros  Mausing 
and  Courbu. 


Dry  wines  are  rare  here.  In  order  to  obtain  the  maxi- 

Um  ,  °  contcnt  by  fermentation  and  preserve  as  much 
natural  grape  sugar  as  possible  the  grapes  are  allowed  to 
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ripen  completely  and  then  are  allowed  to  remain  on  the 
vine  until  the  sugar  is  concentrated  by  evaporation.  As 
in  the  Sauterne  district  the  noble  pourriture  mold  forms 
but  its  presence  is  not  as  important  as  for  Sauternes  wines. 

In  Gaillac,  sparkling  wines  of  that  name  are  produced 
from  the  white  Mauzac  grape.  Other  wine  areas  are  Mon¬ 
travel,  Bergerac  and  Monbazillac,  where  sweet  wines  of 
this  region  are  produced  from  the  Semilion,  the  Muscadelle 
and  the  Sauvignon  blanc  (the  required  grapes  for  Sau¬ 
ternes)  .  Some  Bergerac  red  table  wines  are  produced  here 
as  well.  The  basic  vine  root  stock  used  for  the  purpose  of 
grafting  grape  plants  is  the  wild  American,  south  and 
southwestern  Rupestris  and  the  Riparia  Glorie  from  east¬ 
ern  United  States.  Practically  all  the  grapes  grown  in 
France  at  present  are  on  wild  American  root  stock.  Most 
of  the  grafting  is  done  in  the  French  commercial  nurseries 
and  very  little,  if  any,  by  the  individual  grower. 

The  Gaillac  premiers  and  sparkling  Gaillac  may  be 
still,  or  they  may  have  varying  degrees  of  pressure  in  the 
bottle  or  be  sparkling.  They  are  usually  produced  from 
the  Mauzac,  which  may  also  include  the  Len  de  1  El  and 
the  Oudenc.  Generally  the  sparkling  wines  are  made  in  the 

usual  manner  of  champagne  production. 

The  region  of  the  southwest  consists  of  Jurancon, 
which  lies  in  the  mid-Pyrenees;  Bergerac,  north  of  Juran¬ 
con  and  just  east  of  Bordeaux;  Gaillac  half-way  between 
the  above  two  but  about  the  same  d, stance  east,  lanes 
drawn  through  these  three  places  form  a  mangle  within 
whose  area  the  Armagnac  brandy  region  is  located. 

In  Armagnac  in  southwestern  France,  grapes  are  g 
principally  for  Armagnac  brandy.  The  output  of  brandy 
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here  is  only  about  1 5  per  cent  of  the  volume  of  Cognac 
produced  in  Charente.  On  the  north  side  of  Bordeaux  is 
the  region  of  Cognac,  once  a  large  producer  of  wine,  prac¬ 
tically  all  of  which  has  for  years  been  pot-distilled  into 
cognac  brandy. 

France  in  her  best  years  sends  to  the  United  States 
about  \]/2  million  gallons  of  all  wines,  the  leading  items 
being  vermouth  and  sparkling  wine.  While  France  has  led 
all  countries,  her  record  in  this  respect  has  been  spotty.  In 
1947,  she  was  topped  by  Italy  for  the  first  time  (although 
Italy  is  nearly  always  ahead  with  a  sweet  vermouth  item) . 
In  1944,  Portugal  sent  4  million  gallons  of  port,  and  Spain 
about  l/2  million  gallons  of  sherry,  to  the  United  States. 

The  volume  of  the  locally  consumed  wine  of  France 
is  augmented  each  year  by  the  stupendous  shipment  of 
plain  dry,  mostly  red  wine  from  Algeria.  Algeria  produces 
about  one-quarter  as  much  wine  as  the  whole  of  France, 
most  of  which  is  sent  there. 

Chateau  bottling,”  such  as  is  practiced  mainly  in  the 
Bordeaux  wine  district,  and  to  a  limited  extent  in  other 
French  wine  districts,  refers  to  wines  which  are  really,  and 
without  subterfuge,  bottled  at  the  Chateau  from  whose 
vineyards  the  wines  were  harvested  and  with  the  marks  of 
origin  of  the  product  both  on  the  corks  and  the  labels.  This 
practice  began  in  a  very  small  way  in  about  1811,  and  by 
1870  it  was  generally  observed  throughout  Bordeaux. 
After  the  first  World  War,  Chateau  bottling  was  resumed 
on  a  stricter  and  sounder  basis.  It  is  generally  believed 
very  much  justified  because  such  wines  at  the  present 
time  can  always  be  purchased  with  utmost  confidence  in 
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their  authenticity.  No  unsuccessful  or  mediocre  wines  are 
ever  allowed  to  be  distributed  with  that  mark,  it  is  said. 

When  some  of  the  wines  of  the  same  type  of  both 
France  and  the  United  States  are  compared  organolepti¬ 
cally,  it  is  difficult  for  the  average  consumer  to  distinguish 
the  one  wine  from  the  other. 

A  great  amount  of  French  wine  is  judged  as  to  charac¬ 
ter  and  quality  by  the  taste,  aroma  and  color  by  trained 
experts  and  connoisseurs.  Very  much  less  is  judged  by 
chemical  or  physical  analyses. 

A  popular  pastime  among  cellarmen  (cavites)  and 
wine  butlers  (sommeliers)  and  other  expert  wine  men  is 
to  identify  an  unlabeled  wine.  It  is  not  uncommon,  it  is 
said,  for  them  to  tell  the  exact  year  the  wine  was  made  and 
even  the  location  of  the  vineyards.  Very  few  French  win¬ 
eries  have  laboratories  such  as  are  found  in  even  a  small 
American  winery.  The  French  are  generally  of  the  opin¬ 
ion,  as  we  are,  that  table  grapes  which  are  large  and  fleshy 
do  not  as  a  rule  make  as  good  wine  as  wine  grapes  which  aie 
small  and  juicy.  In  Europe,  and  in  France  in  particular,  a 
great  deal  of  credit  or  stress  is  given  to  climate,  soil,  and  the: 
variety  of  grape.  They  believe  that  the  best  vineyards  are: 
on  gently  sloping  ground  facing  the  southeast,  warmed  by 
an  early  morning  sun.  Most  of  the  officially  classified  wines, 
are  grown  along  the  rivers  Dordogne,  Garonne,  Gironde, 
Loire,  Soane,  Rhone,  and  the  Rhine,  with  most  of  the  vine¬ 
yards  on  the  west  side  of  the  rivers  or  in  the  angle  obtain¬ 
ing  the  most  sun.  When  the  grapes  are  grown  on  hillsides 
the  best  vines  seem  to  be  about  halfway  up  the  hill.  In 
Burgundy  the  more  favored  Pinot  grape  is  planted  on  the 
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hillside  and  the  Gamay  grape,  whose  yield  is  much  greater, 
is  planted  on  the  plains. 

Although  France  produces  well  over  a  billion  gallons 
of  wine,  they  agree  that  the  bulk  of  it  is  just  ordinary 
vin  du  pays  (wine  of  the  country).  The  great  volume 
of  Midi  wines  is  consumed  by  the  poorer  people.  A  very 
large  portion  of  it  goes  to  Paris  and  other  large  cities  to  be 
consumed  with  food. 


Grapevines  in  France  usually  yield  their  first  small  crop 
after  three  years.  The  method  of  grape  picking  varies  only 
to  a  small  extent  throughout  France.  At  the  proper  time, 
men,  women,  and  children  from  the  neighborhood  drop 
all  non-essential  occupations  and  swarm  into  the  vineyards 
to  clip  the  clusters  of  grapes  and  place  them  in  single- 
handled  baskets.  When  these  are  full  they  dump  them  in 
much  larger,  usually  two-handled,  baskets  at  the  end  of  the 
row,  which  are  then,  in  turn,  dumped  into  two-wheeled 
carts,  taken  to  the  winery  and  transferred  to  huge  shallow 
wooden  or  concrete  troughs.  Men  rack-off  most  of  the 
stems  and  the  white  grapes  are  shoveled  into  hydraulically 
operated  basket  presses.  Much  less  treading  is  done  at  the 
present  time  than  formerly.  The  black  grapes  for  red  wine 
are  fermented  in  their  skins.  When  fermentation  appears 
complete  (after  7  to  10  days)  the  wine  is  run  off  into 

JT  S’n  6  bungs.of  which  are  equipped  with  glass  bubbler 
eals  During  the  usual  small  after-fermentation  (or 

throTht,  fermenT°">  c«bon  dioxide  passes  out 
hrough  the  ter  but  no  outside  air  or  bacteria  can  reach 

nd  damage  the  wine.  When  this  slow  process  is  over  and 

b'a rrels'Th'  P  t  ’  ^  “  ****  racked  int0  °ther 

S‘  THlS  may  bc  rePcated  a  number  of  times,  each 
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time  keeping  the  barrels  well-filled  and  protected  from  the 
air.  The  better  wines  are  bottled  after  3  to  5  years  and  the 
bottled  wine  stored  for  bottle-aging  in  acres  of  under¬ 
ground  bins  where  millions  of  them  can  be  seen  stacked 
horizontally  in  the  miles  of  underground  tunnels,  "Wfne- 
making  in  France  may  be  considered  to  have  started  in  the 
first  century  B.  C.  when  the  conquering  Romans  found 
the  Gauls  making  wine.  Much  wine  history  has  since 
transpired  and  many  volumes  have  been  written  in 
which  France  has  always  led  the  world.  When  there  is 
any  occasion  for  comparison,  the  leading  wines  of  France 
are  usually  compared  with  the  wines  of  Napa  Valley  or 
Livermore,  or  Finger  Lakes  areas  or  other  similar  places 
using  the  best  wine  grapes  to  make  the  same  styles  of  wine. 

Wine  is  a  very  important  item  in  French  economy  and 
in  the  lives  of  its  people.  Elaborate  legislation  has  been  en¬ 
acted  to  prevent  its  misbranding.  In  193  5  there  was 
formed  "le  comite  National  de  appelations  d  engine 
des  vins  et  eaux-de-vie”  made  up  of  growers,  dealers,  and 
government  officials  which  drew  up  elaborate  rules  an 
regulations  limiting  the  use  of  well-known  names.  T  ie 
wines  bearing  the  label  "appellations  controlee  must  have 
been  grown  within  the  well-defined  area  corresponding  to 
its  name  and  must  have  been  made  from  the  approved 
species  of  grapes  and  according  to  the  recognized  m 
of  vinification.  They  must  conform  to  minimum  st 
dards  of  alcohol  and  sugar  content.  Controllers  see 
these  rules  are  strictly  obeyed  and  inflict  heavy  penalties 

°"  ““nique  feature  of  French  wine  growing  is 
its  official  classification  and  controlled  names,  winch 
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tends  to  all  wines  produced  throughout  the  broad  areas 
already  described.  Let  us  illustrate  with  the  Medoc,  one 
division  of  the  Bordeaux.  There  are  in  the  Medoc  sixty 
classified  chateaux  whose  property  names,  communes  and 
production  (about  1 Z2  million  gallons)  are  carefully 
listed.  The  rest  of  the  Medoc’s  production,  running  into 
a  number  of  millions  of  gallons  of  wine,  is  rated  as  "arti¬ 
san”  or  "bourgeois.” 

It  is  said  that  of  all  the  branches  of  agriculture  in 
France,  the  wine  market  seems  to  be  the  most  sensitive, 
occillating  between  the  two  deadly  dangers:  over-produc¬ 
tion  and  under-consumption. 

In  Bordeaux  the  vineyards  are  mostly  large  and  the 
majority  of  the  producers  bottle  their  own  wine  (chateau 
bottling) .  In  Burgundy,  however,  the  vineyards  are  more 
often  very  small  acreage  and  the  wine  is  sold  to  merchants 
who  bottle  it  under  their  own  brand.  The  highly  classified 
Burgundies  begin  below  Dijon  and  move  southward  along 
the  golden  slope  to  Macon  and  to  Beaujolais,  to  the  Cotes  of 
Rhone  and  to  the  Midi. 

The  French  official  regulations  concerning  methods  of 
detecting  fraud,  principally  the  diluting  of  wines,  include 
the  following  principal  determinations. 

Density  at  15  C.,  reducing  sugar,  alcohol  by  distilla¬ 
tion,  extract  dried  at  100  C.,  reducing  extract  dried  at 
100  C.,  acidity,  total,  volatile  and  fixed  (as  sulfuric  acid) , 
tartaric  acid,  potassium,  sulfuric  anhydride  in  white  wines, 
the  Somme  Armand  Gauthier  system  of  fixed  acid,  plus 
alcohol.  This  last  sum  it  is  claimed  should  be  at  least  11.5 
for  white  wines  and  12.5  for  red  wines  (in  the  absence  of 
malo-lactic  fermentation).  The  Roos  ratio,  alcohol  by 
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weight,  divided  by  the  extract,  should  be  greater  than  2. 
for  white  wines  and  3.2  for  red  wines. 

Comparisons  of  French  vs.  American  wines  have  ofte 
been  made.  It  is  interesting  to  quote  the  generous  wore: 
of  an  eminent  French  authority,  "A  tasting  was  organize- 
in  our  premises  about  a  year  ago  during  which  we  dran 
some  American  wines  which  were  very  good  indeed  an 
we  agree  that  good  American  wines  are  equal  to  goo- 
French  ones  but  it  does  not  seem  quite  proper  to  say  tha 
some  wine  could  be  compared  with  our  best  wines.  I 
fact,  we  don’t  think  any  French  or  foreign  wines  can  h 
compared  with  such  rfiagnificent  ones  as  Clos  de  Vougeo' 
Montrachet,  for  so  many  conditions  of  climate,  soil  (not  t 
speak  of  special  grape,  tested  cultural  process  and  so  on 
are  absolutely  necessary  to  produce  such  wines,  that  ti 
now,  it  does  not  seem  possible  to  find  all  these  conditior 
united  anywhere  in  France  or  in  another  country.” 

Wine  of  France  is  a  national  asset  of  great  importanc 
and  deep  in  tradition,  the  result  of  the  hard  labor  an 
patience  of  generations. 

Clairette  de  Die,  while  sometimes  made  sparkling  fol 
lowing  the  champagne  method,  is  most  frequently  allowe 
to  ferment  in  the  bottle  and  is  sold  without  degorging,  i 
is  not  customary  to  add  either  sugar  or  spirits. 

Gaillac  wine  is  not  very  often  produced  following  th 
exact  champagne  method.  It  is  regarded  as  a  natun 
sparkling  wine  for  the  vinification  is  made  without  th 
addition  of  any  sugar  or  spirits.  A  blend  of  two  or  mor 
of  the  following  grapes  is  usually  used:  the  Mausac,  th 
Oin-de-l’el,  the  Frontignanct,  and  the  Oudenc. 

The  wines  are  usually  left  "on  latte”  for  two  or  thre 
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years  to  age  very  slowly  on  their  lees.  The  bouquet,  it  is 
said,  develops  during  this  period.  The  sediment  is  then  re¬ 
moved,  the  fermentation  expedited,  and  the  wines  bottled. 
This  method  of  producing  sparkling  wines  is  known  as  the 
Methode  Gaillacoise  as  opposed  to  the  Methode  Cham- 
pagneoise. 

Blanquette  de  Limoux  is  produced  sparkling,  following 
the  champagne  method  and  also  naturally  without  addition 
of  sugar  or  spirits,  and  frequently  without  degorging.  Saint 
Peray  is  a  wine  of  the  same  class. 

The  red  wines  of  Bordeaux  are  commonly  known  as 
clarets  in  America  but  this  expression  is  not  used  very 
much  in  France,  less  now  than  it  used  to  be. 

Most  fermentations  are  now  made  in  France  by  steril¬ 
izing  the  juice  with  sulfur  dioxide  and  a  pure  culture  of 
y^east  is  used  to  start  the  fermentation. 

Whites  of  eggs  are  not  used  as  commonly  any  more; 

pecial  fining  agents  are  now  used  for  both  red  and 

vhite  wines  and  they  are  made  of  gelatin  or  other  similar 
products. 


Only  champagne  is  made  in  the  Champagne  district; 

he  law  forbids  production  of  any  other  sparkling  wines 
i  that  district. 

Alsatian  wines  are  somewhat  lighter  than  the  German 
L  lne  wines  but  more  Powerful  than  the  Moselle. 

The  different  types  of  sparkling  wines  made  in  France 
’  111  increasin§  order,  quality  and  price  as  follows: 


IRST.  Carbonated  Wines.  They 
tificial  carbon  dioxide  has  been 
‘ake  it  sparkling. 


are  wines  into  which 
added  by  pressure  to 
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SECOND.  Sparkling  wines  fermented  in  closed  tanks 
The  carbon  dioxide  in  this  case  is  produced  by  the  natura 
fermentation  of  sugar  in  wine  in  a  closed  tank  until  a  cer 
tain  pressure  is  obtained  at  which  time  the  wines  are  clari 
fied  and  bottled  under  pressure. 


THIRD.  Sparkling  wine  M ethode  Champenoise.  Thes 
wines  are  produced  by  the  well  known  method  of  fermen 
tation  in  the  bottle  but  are  not  called  champagne  becaus; 
they  are  not  made  in  the  champagne  district. 


FOURTH.  Champagne.  Champagne  is  a  sparklin 
wine  made  by  the  bottle  fermentation  process  under  cer 
tain  very  well-defined  conditions  and  in  a  strictly  limite. 
district  of  the  Champagne  province.  The  word  champagn 
is  the  name  of  one  of  the  oldest  provinces  in  France.  Lorn 
before  the  discovery  of  champagne,  very  fine  wines  wen 
made  in  the  district;  they  were  still  wines  and  were  calle 
champagne  wines.  However,  when  the  process  to  mat 
them  sparkling  was  discovered,  it  so  enhanced  their  flavc 
that  they  became  much  better  known  as  sparkling  win. 
than  as  still  wines,  to  a  point  where  now  practically  mo: 
of  the  champagne  wines  are  sparkling  wines  and  the  wo. 
champagne  is  known  the  world  over  as  representing  a  vei 

fine  type  of  sparkling  wine. 

In  addition  to  the  trellis  training  of  the  Champag' 
district,  and  the  stump  form  of  the  southern  vm  ordmar 
district  there  are  many  other  ways  of  tnmmmg  vines  • 
through  France.  However,  the  mam  »ethods  are  h 
mentioned  and  they  are  in  use  almost  equally.  Any  de 
sion  on  which  to  use  depends  mostly  on  climate,  , 
of  vines  and  production. 
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The  process  of  using  wild  vine  root  stock  for  grafting 
grape  plants  is  not  confined  to  any  one  district.  It  is  used 
in  practically  every  district  of  France  and  it  is  safe  to  say 
that  much  over  90  per  cent  of  French  vines  are  grafted  on 
American  vine  root  stock.  These  graftings  have  been  used 
since  the  end  of  the  nineteenth  century  to  prevent  the 
ravages  of  an  American  grub  called  the  phylloxera,  which 
attacks  the  roots  of  the  French  vines  in  certain  soils  and 
kills  them.  Certain  species  of  American  wild  grapes  are 
immune  to  it  and  now  there  are  quite  a  number  of  excel¬ 
lent  root  stocks  at  the  disposal  of  French  vineyardists 
which  are  selected  according  to  the  type  of  soil,  drainage 
and  climate  in  which  they  are  going  to  be  grown,  and  also 
their  affinity  to  the  vines  which  are  going  to  be  grafted  on 
them. 

A  great  amount  of  work  has  been  done  in  France  dur¬ 
ing  the  past  fifty  years  in  the  development  of  new  hybrid 
grapes  for  the  purpose  of  improving  the  poor  resistance 
of  French  vines  to  diseases  like  mildew,  etc.  Although  the 
quality  of  the  wine  produced  from  the  early  hybrid  grapes 
was  of  poor  or  ordinary  quality,  there  are  new  hybrids 
which  produce  quite  a  good  wine  if  grown  correctly  in  the 
right  soil.  They  have  the  advantage  of  producing  a  much 
steadier  output  over  a  period  of  years  due  to  the  fact  that 
they  resist  many  diseases,  and  also  grow  a  fair  crop  when 
the  main  buds  have  been  nipped  by  spring  frost.  With  one 
sr  two  exceptions,  they  are  not  yet  permitted  to  be  grown 
in  aPPel*tions  conptrollees  districts  but  they  are  now 
extensively  grown  in  the  southern  region  districts. 

At  the  present  time,  a  grape  battle  is  raging  between 
the  advocates  of  hybrids  and  the  advocates  of  the  straight 
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vittiferas.  It  is  believed  that  in  the  future  some  new  hy¬ 
brids  will  be  found  that  will  rival  in  quality  the  old  vin- 
iferas  and  will  lessen  the  production  problems  of  grape 
growing  just  as  hybridization  has  lessened  the  problems  of 
growing  most  other  agricultural  products. 


ITALY 


The  wine  industry  of  Italy  is  different  from  that  of 
any  other  winemaking  country  in  several  interesting  ways. 
For  instance,  in  France,  the  industry  is  located  in  four  or 
five  parts  of  the  country;  in  Germany  in  a  small  area  along; 
the  Moselle  and  the  Rhine  Rivers  and  their  tributaries;  in 
the  United  States  on  the  Pacific  Coast,  near  the  lakes  in, 
the  middle  west,  and  in  New  York  State;  but  in  Italy  it  is; 
situated  all  over  the  country  from  the  Italian  Alps  to  the 
very  toe  of  Italy,  and  on  its  neighboring  islands  as  well.  It 
seems  that  wherever  one  raises  any  vegetation  there  are 
grapes  included.  From  the  standpoint  of  general  observa¬ 
tion,  nowhere  on  earth  does  the  wine  industry  seem  so  hap¬ 
hazard  and  so  careless,  yet  nowhere  else  does  wine  seem  so 
much  a  part  of  life.  Perhaps  one  of  the  best  ways  to  begin 
a  tour  of  Italy’s  wine  country  would  be  to  enter  through 
the  gateway  from  Switzerland  into  Italy  at  Susa  and  t  len 
proceed  to  Turin  (Torino) ,  which  is  the  center  of  the  lar¬ 
gest  and  most  important  wine  area  of  the  Piedmont  section 
in  the  foothills  of  the  Alps,  and  there  study  Italy  s  wine 
lands  and  its  products.  It  was  in  this  way  that  Haraszthy 
entered  Italy  on  his  epochal  trip  in  1860  although  he  wa- 
disappointed  in  their  indifferent  winemaking  Processes^ 
is  natural  that  he  should  have  suffered  such  a  reaction, 
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ing  just  come  from  the  Rhine  areas  where  the  German 
winemakers  exercised  such  skill  and  thoroughness  and  dis¬ 
played  such  knowledge  of  the  principles  of  winemaking, 
sanitation  and  general  cleanliness  from  start  to  finish. 
However,  that  was  nearly  a  century  ago  and  Italy  has 
since  experienced  a  number  of  changes  in  winemaking. 
Next  to  France,  Italy  is  the  largest  producer  and  consumer 
of  wine.  It  is  a  popular  thing  to  compare  the  European 
wine  areas  with  the  United  States  and  in  this  respect  we 
find  that  Italy  in  normal  years  produces  over  a  billion  gal¬ 
lons  of  wine,  and  has  a  per  capita  consumption  of  about 
50  times  that  of  the  United  States.  Wine  is  consumed  in 
vast  quantities  by  men,  women,  and  children  from  one  end 
of  Italy  to  the  other. 

Italy’s  climate  is  generally  milder  than  that  of  France, 
Germany,  or  Switzerland,  and  a  larger  number  of  grape 
varieties  are  grown  there.  The  vines  grow  abundantly  and 
in  profusion.  No  longer  do  they  get  poor  yields  on  poor 
soil  in  order  to  get  quality  grapes  for  wine;  their  effort 
is  now  directed  towards  quantity  yields  to  make  as  much 
wine  as  possible.  Some  of  their  principal  grapes  are  Neb- 
biolo,  Moscato,  Barbera,  Friesa,  Grignolino,  Dolcetto,  Al- 
eatico,  Malvasia,  and  Trebbiano.  Practically  all  of  the 
grapes  used  for  wine  in  Italy  are  also  grown  in  California, 
having  originated  from  Italian  cuttings.  Some  of  the 
above  mentioned  grapes  are  of  the  very  best  wine  varieties. 

Though  Germany  is  particularly  noted  for  its  dry 
white  wine,  France  more  often  for  its  dry  reds,  Spain  for 
its  sherry,  Portugal  for  its  port,  Italy’s  winemaking  has 
no  special  features.  It  produces  white  and  red  dry  wines 
various  sweet,  fortified  (dessert)  wines,  high  and  low  al- 
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cohol-containing  wines,  sweet  and  dry  sparkling  wines  anc 
vermouth.  Their  varieties  include  all  kinds  of  wine  anc 
in  this  respect  they  resemble  the  United  States  wines. 

There  are  about  18  provinces  in  Italy  and  all  produo 
wine.  Most  of  the  commercial  wines  which  are  produceu 
in  these  areas  are  named  after  the  grape  varieties  from 
which  they  are  made,  some  also  take  their  names  from  th 
place  the  wine  is  made,  and  the  remainder  bear  special 
names  given  the  product. 

In  briefly  touring  the  wine  areas  of  Italy,  it  is  logic* 
to  begin  at  the  extreme  northwest  corner  and  move  southi 
ward.  The  province  of  Piedmont  consists  of  the  upper  basil 
of  the  Po  River  and  it  includes  Asti,  Turin,  Canelli,  Barolc 
Gavi  and  Barbaresco.  The  Po,  which  marks  the  boundar 
between  Emilia  and  Venetia,  rises  in  Mt.  Viso  in  the  Alps 
flows  across  the  broadest  part  of  Italy  from  west  to  east 
is  417  miles  long  and  contains  practically  all  of  norther 
Italy  in  its  tremendous  basin.  The  Piedmont,  with  Turi 
its  largest  city  and  commercial  wine  center,  is  the  mos 
important  wine-producing  area  of  Italy  in  quantity  as  we 
as  quality.  The  grapes  grown  here  for  wine  are  the  Nebbi 
olo,  Grignolino  and  Barbera.  These  are  rated  by  the  Jtal 
ians  as  their  highest  quality  grapes  for  wine,  the  Barber 
being  the  most  widely  cultivated  in  the  entire  countn 
All  of  these  grapes  are  black  and  as  they  are  all  fermente 
with  their  stems,  are  very  deep  red  in  color,  and  astringent 
There  are  some  white  wines  also  made  here  from  the  or 
tese  and  the  Muscat  of  Canelli.  As  is  the  practice  in  otht 
European  countries,  if  the  wines  are  to  be  sweet,  the  grape 
are  partially  dried  in  order  to  increase  the  proportion  c 
sugar  left  in  the  wine  after  fermentation. 
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The  most  important  white  grape  of  Italy  is  the  Muscat 
and  it  forms  the  base  of  Italian  vermouth,  manufacture  of 
which  is  centered  in  the  Turin  area.  Sweet  or  Italian  ver¬ 
mouth  is  their  very  largest  wine  export  item.  All  the  basic 
Muscat  wine  for  vermouth  is  not  produced  in  the  Pied¬ 
mont  area  but  is  drawn  from  other  provinces,  including 
Sicily,  far  to  the  south.  The  Muscat  Canelli  is  also  basic 
material  for  sparkling  Asti  Spumante.  The  grape,  Muscat 
Canelli  (said  to  be  the  same  as  Muscat  de  Frontignon), 
while  by  no  means  uncommon  in  California  is  not  the  same 
as  the  very  abundant  Muscat  of  Alexandria  which  grows 
so  extensively  in  California’s  warm  valleys  and  which  is  the 
source  of  our  large  raisins  and  muscatel  wine.  The  Muscat 
Canelli  has  a  higher  acid  content  and  is  rich  in  Muscat 
aroma.  It  grows  in  practically  all  the  wine  areas  of  Italy 
as  well  as  in  the  neighboring  islands.  Gran  Spumante  is 
a  sparkling  wine  made  from  Italian-grown  Pinots  and 
Chardonnay.  About  90  per  cent  of  the  wine  of  the  Pied¬ 
mont  is  red. 

Liguria  produces  some  wine  but  is  not  viticulturally 
important,  and  on  a  small  scale  is  like  the  Piedmont.  Its 
principal  city  is  Genoa.  Lombardy  has  a  flat,  rich,  fertile 
area  and  raises  the  same  grapes  as  the  Piedmont.  It  pro¬ 
duces  the  same  kinds  of  wines  but  these  are  given  curious 
and  special  names.  The  cities  of  Milan,  Pavia,  Como  and 
Brescia  are  in  the  province. 

The  district  of  Veneto  produces  the  typical  coarse  red 
and  white  wines  of  Italy.  Its  principal  cities  are  Padua, 
emce,  Verona,  Udine  and  Vicenza.  Venezia  Tridentina 

15  ,‘n  the  val,ey  of  Adige  River.  A  number  of  dry  table 
wines  are  produced  here  and  more  than  the  average  scien- 
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tific  enological  principles  are  applied  in  winemaking.  The 
wines  resemble  German  wines,  and  Rhine  wine  bottles  as 
well  as  the  Riesling  and  Traminer  grapes  are  used.  Some 
Pinots  and  Sauvignon  grapes  are  also  grown,  as  well  as  the 
usual  grapes  of  the  Piedmont. 

Istria  is  rather  similar  to  Venezia  in  its  grapes,  which 
include  among  others,  the  Riesling,  Gamay,  Pinot,  Caber¬ 
net,  Semilion  and  the  Sauvignon  of  Bordeaux.  A  native 
grape  for  red  wine  is  Terrano.  There  are  also  some  Mos- 
cato  varieties  grown  for  wine.  Emilia  ranks  next  to  Pied¬ 
mont  in  its  large  volume  of  wine  produced.  It  is  estimated 
that  there  are  two  million  acres  in  vines.  The  wine  is  prac¬ 
tically  all  red  and  coarse,  and  is  used  with  food  mostly  in 
towns  of  that  area,  the  largest  of  which  is  Bologna.  Tus¬ 
cany  is  the  home  of  chianti  and  of  wine  in  the  straw-covered 
bottle.  Some  chianti,  both  red  and  white,  is  marketed  in 
the  straw-covered  bottle  (flask)  and  some  is  sold  in  ordi¬ 
nary  Italian  wine  bottles.  Here  Ricasoli  made  a  scientific 
study  of  viticulture.  The  well-known  table  wine,  chianti,. 
is  usually  produced  from  Gioveto,  Canaiblo,  Trebbiano,, 
Malvasia  and  other  grapes.  The  Tuscan  vin  Santo  is  a  well- 
known  white  Sauterne-like  wine,  made  from  half-dricdl 
grapes,  and  the  Aleatico  (known  in  California  as  "black. 
Muscat”  is  a  well-known  red  wine.  Some  chianti,  Aleatico: 
and  other  red  and  white  types  are  made  on  the  Island  of: 


Elba. 


)3. 

Marche  and  Umbria  produce  mostly  white  wines.  The: 
best  known  in  straw-covered  bottles  is  Orvieto,  similar  to 
white  Chianti,  and  produced  from  Trebbiano  g»P» 
Latium  is  the  home  of  the  traditional  Est!  Est!!  Est.-.  a  so. 
in  straw-covered  bottles,  a  sweet  wine  made  from  Muscat. 
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Rome  is  in  this  province  and  in  its  hills  Albano,  Frascati, 
and  other  well  known  white  wines  are  produced.  Some  red 
wines  from  Aleatico  grapes  are  also  produced.  Practically 
all  this  wine  is  consumed  in  or  near  Rome. 

Campania,  with  Naples,  Caserta  and  Salerno  as  its  prin¬ 
cipal  cities  is  noted  for  its  huge  production  and  high  qual¬ 
ity  wines,  including  Falerno,  Lacryma  Christi  and  Capri 
— all  white  wines.  Some  of  them  are  made  from  the  Greco 
grapes  grown  on  the  slopes  of  Vesuvius.  Most  of  these 
wines  are  quite  dry. 

In  the  southern  end  of  Italy  the  climate  is  exceedingly 
warm.  Red  wine  made  from  Aglianico  grapes,  white  wine 
made  from  the  Greco  and  the  Aleatico,  and  some  fortified 
muscatels  are  found  in  this  area. 

In  Sicily,  in  the  flat  country  around  Marsala,  a  great 
many  sweet  wines  are  made  from  Muscat  grapes,  including 
Sweet  Malvasias,  and  one  of  the  sweetest  of  all  wines,  the 
Moscato  of  Syracuse.  The  Zucco  is  made  in  Palermo  and 
Marsala.  Notwithstanding  the  climate  which  is  said  to  be 
the  hottest  of  any  wine  country,  Sicily  produces  some 
dry  wines.  In  this  area  the  Malvasia  grape,  old  and  rich  in 
wine  history,  is  grown.  In  Greece,  and  in  Madeira  Island 
and  elsewhere  it  also  grows  abundantly  and  to  perfection. 
The  Marsala  is  the  best  known  of  the  Sicilian  wines  im¬ 
ported  into  the  United  States.  It  was  originated  as  the 
result  of  the  efforts  of  exporters  to  devise  a  sweet  fortified 
wine  to  compete  with  Spanish  sherries.  Its  production  was 
originally  based  on  two  native  white  Sicilian  grapes,  the 
Catarratto  and  the  Inzolia.  The  must  is  fermented  to 
about  15  per  cent  alcohol  and  its  alcohol  content  is  in¬ 
creased  with  brandy  up  to  about  19  per  cent.  It  is  then 
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sweetened  with  boiled-down  must  and  aged  in  hot  places 
above  ground.  There  are  a  number  of  grades  of  Marsala, 
mostly  based  on  its  age. 

On  the  Island  of  Sardinia  a  high-alcohol-containing 
wine  produced  by  natural  fermentation,  the  vernaccias,  is 
made.  There  sweet  red  wines  resembling  port,  and  a  sweet, 
heavily  fortified  wine  are  also  produced. 

WINEMAKING  IN  THE  UNION  OF  THE  SOVIET 

The  U.S.S.R.  with  over  eight  million  square  miles  and 
a  population  much  greater  than  the  United  States,  is 
not  rated  as  a  wine  drinking  country,  although  some 
authorities  claim  that  its  per  capita  consumption  is  more 
than  ours.  By  far,  most  of  the  U.S.S.R.  wine  growing  takes 
place  in  European  south  Russia.  It  extends  from  Odessa 
(in  the  Ukraine)  on  the  northwestern  shores  of  the  Black 
Sea,  eastward  along  the  sea  borders  to  the  Crimean  pen¬ 
insula  which  is  almost  an  island,  jutting  far  out  into  the 
Black  Sea’s  waters,  then  along  the  shores  of  the  Crimea  and 
about  the  sea  of  Azov  which  appears  as  a  bay  north  of  the 
Black  Sea;  from  Rostov  along  the  Black  Sea’s  shores  of 
Caucasus  and  Georgia,  and  the  inland  areas  of  Aimenia  to 
quite  near  the  frontiers  of  Turkey.  Its  lands  for  grape 
growing  also  extend  to  the  tip  of  the  southern  extremity  of 
European  Russia  around  to  Baku  (in  Azerbaijan)  on  the 
Caspian  Sea  northward  along  its  shores,  then  inland  a  short 
distance  along  and  near  the  banks  of  the  Volga  and  Don 
Rivers  near  Stalingrad.  A  great  deal  of  this  territory  was 
overrun  and  its  vines  ground  down  by  the  ravages  o 

World  War  II. 
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The  newest  and  most  feverish  activity  in  wine  growing 
of  the  world  at  the  present  time  is  said  to  be  in  these  Soviet 
states,  yet  wine  growing  in  Armenia  is  the  world  s  very 
oldest,  having  begun  here  in  the  vicinity  of  Mount  Ararat. 
It  was  in  this  area  that  some  of  the  world’s  first  records  of 
wine  growing  appeared  and  where  the  art  of  viticulture 
claims  to  have  originated. 

The  Soviet  wine  production  is  rising  rapidly.  It  is  now 
rated  fourth  in  European  wine  production.  The  last  report 
given  (1946)  shows  U.S.S.R.  producing  about  200  million 
gallons  of  wine  per  year,  which  was  more  than  that  of  the 
United  States.  Reliable  later  figures  are  not  available. 

In  the  Caucasian  area  already  described  some  very  crude 
processes  are  still  found,  usually  away  from  the  beaten 
paths.  These  were  described  by  an  eye  witness  as  follows: 
The  grapes  were  thrown  into  a  hollowed-out  stone  recepta¬ 
cle  about  three  by  four  yards  long,  and  a  large  wheel¬ 
shaped  stone  object  was  rolled  inside  the  receptacle  filled 
with  grapes  until  they  were  ground  to  pulp,  from  which 
the  juice  was  drained  or  squeezed  out.  If  no  stone  wheel 
was  available  the  grapes  were  crushed  by  foot.  The  juice 
ran  along  the  grooves  cut  in  the  stone,  into  hand-fashioned 
fermenters  made  with  clay.  These  misshapen  and  bulky  re¬ 
ceptacles  usually  held  about  500  to  1,000  gallons  of  must 
and  the  whole  crushed  mass  was  dumped  into  them,  and 
here  spontaneous  fermentation  took  place.  When  fermen¬ 
tation  was  about  finished  the  receptacle  was  filled  up  and 
covered  with  stones,  completely  sealed  up  with  clay  and 
the  whole  covered  with  several  inches  of  dry  sand.  In  the 
spring  the  wine  was  separated  from  the  lees  and  crushed 
skins  which  had  settled  on  the  bottom  of  the  clay  fer- 
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menter.  The  wine  was  considered  ready  for  use  or  sale. 
The  residue  was  distilled  into  a  crude  brandy  in  simple  and 
crude  pot  stills  or  alembics.  In  order  to  transport  these 
wines  to  far  distant  regions  where  there  are  no  roads,  they 
are  loaded  on  the  backs  of  horses,  donkeys,  or  camels.  The 
wine  was  contained  in  very  primitive  goat  skins  or  leather 
bottles  called  Burdjugs.  These  are  light  to  carry  when 
empty,  take  up  very  little  room,  and  when  the  wine  is 
taken  from  them  at  intervals  what  remains  does  not  come 
in  contact  with  the  air,  since  the  goat  skin  or  leather  bottles 
deflate  and  flatten  out  when  the  wine  is  removed  and  hence, 
leave  no  air  space. 

The  winemaking  establishments,  once  in  the  hands  of 
private  individuals  in  Russia,  are  now  operated  as  state 
institutions  and  viticultural  cooperatives.  The  cooperative 
wine  growing  concerns  are  called  "Sowhos.”  One  of  the 
largest  of  these  is  Massandra,  which  includes  1 5  Sowhos  in 
Crimea.  The  state  gives  encouragement  and  assistance  to 
wine  growers  by  establishing  experiment  stations  and  state 
laboratories,  and  endeavors  to  improve  the  production  in 
every  way.  Tremendous  improvement  has  recently  taken 
place  in  Soviet  wine  growing,  with  every  conceivable 
modern  appliance  adopted  for  scientific  vinification. 

In  the  non-viticultural  districts  of  the  Soviet  Union 
there  is  no  particular  taste  for  dry  table  wines;  about  half 
of  the  total  production  is  either  converted  into  sweet  wine 
or  distilled  into  brandy. 

As  in  California,  the  adding  of  sugar  to  wine,  as  such, 
is  prohibited  by  the  Soviet,  but  the  wine  may  be  sweetened 
with  condensed  grape  must  which  is  sometimes  made  by 
boiling  down  grape  juice,  or  made  into  grape  concentrate 
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in  the  United  States  style  in  vacuum  evaporators  to  about 
60  to  70  degrees  Balling  (called  Beckmess) .  This  con¬ 
centrate  is  blended  with  the  dry  or  natural  wines  and  the 
alcohol  content  brought  up  to  about  20  per  cent  by  volume 
with  brandy  from  grapes  or  grape  residues  or  by  alcohol 
from  grain  or  from  other  sources.  For  maturing,  these 
sweet  wines  are  sometimes  stored  in  special  depots  at  warm 
temperatures  or  placed  on  the  roof  and  house  tops  during 
the  summer.  The  low  alcohol  wines  are  refrigerated  and 
pasteurized.  The  lees  and  spent  pulp  after  the  wine  is 
removed  are  mixed  with  water  and  distilled  for  brandy. 

The  Caucasians,  Georgians,  and  Armenians,  along  the 
Black  Sea  border  and  frontier  of  Turkey,  produce  and  use 
most  of  the  Soviet  wine  and  it  is  said  that  meals  are  rarely 
consumed  without  wine.  In  southern  Armenia  and  in 
Azerbaijan,  which  is  the  extreme  southern  tip  of  European 
Russia,  wines  from  the  world’s  most  altitudinous  vine¬ 
yards,  from  10,000  to  12,000  feet  above  the  level  of  the 
sea,  are  made;  the  residues  which  are  distilled  in  crude  pot 
stills  have  the  character  of  Cognac  and  are  sometimes 

referred  to  as  such.  Their  principal  port  is  Baku  on  the 
Caspian  Sea. 

Some  of  the  grapes  grown  in  the  Soviet  vineyards  are 
the  well  known  Muscat  varieties:  Chardonnet,  Trammier, 
Sauvignon,  Pinots,  and  many  others.  They  are  obtained 
from  big  nurseries  in  the  vine  growing  areas  of  the  Volga, 
the  Don,  the  Ukraine,  and  elsewhere.  In  the  nurseries 
grape  species  have  been  developed  that  show  resistance  to 
cold  so  that  they  may  be  planted  in  the  northern  and 
northwestern  sections  of  the  Soviet  Union.  Some  of  the 
vineyards  of  Russia  are  quite  large  and  aircraft  have  been 
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used  for  spraying;  it  is  estimated  that  about  one-third  of 
the  vineyards  of  the  Soviet  are  sprayed  by  this  means. 

Delegations  of  scientists  and  viticulturists  have  re¬ 
cently  visited  the  United  States  to  learn  more  about  our 
advanced  methods  of  grape  raising  and  winemaking  and 
the  newest  equipment  for  mechanizing  the  fruit  and  wine 
industries. 

Very  little  Soviet  wine  so  far  has  reached  the  United 
States.  Practically  all  has  been  consumed  within  its  own 
borders  or  nearby.  Their  types  have  been  ports,  madeiras, 
Muscats  and  the  usual  European  varieties,  including  spar¬ 
kling  wines. 

WINE  GROWING  IN  HUNGARY  AND  OTHER 
NEARBY  EUROPEAN  COUNTRIES 

Like  most  countries  of  Europe,  Hungary  makes  and 
consumes  large  quantities  of  wine  in  normal  times.  The 
usual  estimate  is  well  over  100  million  gallons  and  although 
most  of  their  wine  has  a  high  quality  rating  in  Europe, 
only  a  small  amount  of  it  is  exported  to  the  United  States. 
The  wine  for  which  Hungary  is  best  known  outside  of  its 
own  borders  is  its  Tokay  (Tokai  or  Tokaj) ,  a  rich,  heavy¬ 
bodied,  unstrengthened,  natural  sweet  wine  type  of  golden 
yellow  color  and  having  a  characteristic  fine  flavor  and 
aroma.  The  area  where  the  Tokay  wines  are  made  includes 
130  or  more  square  miles  in  the  foothills  of  the  Carpathian 
Mountains  near  Budapest  and  embraces  30  or  more  smal 
towns  and  villages.  About  one-tenth  of  this  area  is  planted 
in  vines.  Although  the  grapes  for  Hungarian  Tokays  are 
ripe  before  that  time,  the  vintage  or  picking  is  delayed 
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until  about  November  in  order  that  the  ripe  grapes  may 
become  shriveled  to  almost  raisin-like  proportions  so  that 
the  juice  will  contain  a  very  high  sugar  content. 

As  is  the  practice  in  all  the  wine  growing  sections  of 
Hungary,  crushing  is  done  mostly  by  the  traditional  bare¬ 
foot  treading  method.  There  are  several  styles  of  Hun¬ 
garian  Tokay.  The  most  noted  is  Tokay  essence,  made 
with  the  highly  concentrated  must  of  the  partially  dried 
grapes  and  which  contains  very  high  sugar  content.  Be¬ 
cause  of  the  heavy  must  the  fermentation  is  slow  and  the 
resulting  alcohol  content  may  be  only  from  three  to  six 
per  cent  by  volume.  Other  types  of  Tokay,  such  as  Aszu, 
Szamorodni,  and  others,  have  about  the  same  character  as 
the  essence,  except  that  the  normal,  not  condensed,  grape 
must  is  used  to  thin  out  the  concentrate  and  fermentation 
reaches  14  to  15  per  cent  or  more  alcohol  by  volume.  Hun¬ 
garian  Tokay  gets  its  name  from  the  town  of  Tokay  in  its 
producing  area,  and  not  from  the  name  of  a  grape  as  is 
commonly  supposed.  Its  principal  grape  constituent  is  the 
Furmint,  along  with  the  Hungarian  Harslevelu  and  oc¬ 
casionally  from  Muscats.  Although  the  Furmint  grape 
which  grows  so  well  in  the  limited  zone  of  the  plateau  of 
Hegyali  has  at  least  once  been  described  as  an  "unpreten¬ 
tious  thick-skinned  grape  of  a  dull  yellowish  color”  the 
cuttings  from  Hungarian  Furmint  produced  white  grapes 
of  very  thin  skin  and  soft  texture  in  California.  These 
were  so  thin,  in  fact,  that  they  fell  prey  to  many  insects 
that  easily  punctured  the  skin  and  fed  on  the  rich  juice. 
When  ripe,  the  Furmint  berries  dried  rapidly,  yielding 
juice  of  high  sugar  concentration,  rich  in  flavor  and  aroma. 
A  though  the  Furmint  grape  was  considered  only  partially 
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tested  there,  the  tentative  conclusion  of  experts  was  that 
it  was  not  to  be  recommended  for  wine  growing  in  any 
of  California’s  viticultural  regions.  There  are  some  com¬ 
monly  grown  grapes  in  California  which  owe  their  origin 
to  Hungary.  The  principal  one  which  Haraszthy  imported 
was  the  Zinfandel. 

The  American  grown  grape  known  to  us  as  the  Tokay 
or  Flame  Tokay,  and  grown  so  extensively  in  the  Lodi,  Cali¬ 
fornia,  area,  is  quite  different  indeed  from  the  Furmint. 
This  Tokay  is  primarily  a  table  grape  which  grows  on 
very  productive  vines  which  attain  enormous  size  and 
bear  heavy  grape  bunches,  sometimes  weighing  twelve  or 
more  pounds.  One  of  the  impressive  sights  of  California, 
viewed  from  some  distilling  towers  near  Lodi,  is  the  ocean 
of  Tokay  vines  merging  with  the  horizon  in  all  directions. 
When  the  Tokays  are  delivered  to  the  winery  they  are 
usually  used  as  distilling  material.  The  wines  of  the  United 
States  labeled  California,  New  York  or  Ohio  Tokay  are 
blended  wines  and  may  contain  no  juice  of  Tokay  grapes 
in  their  composition. 

Although  mention  of  Hungarian  wine  usually  brings 
to  mind  their  Tokay,  there  are  a  number  of  other  wines 
produced  in  all  parts  of  that  country:  sweet,  dry,  red  and 
white,  and  even  sparkling  wines,  the  latter  produced  in 
Gyongyos,  Visonta  and  other  villages.  Near  Budapest,  in 
the  Village  of  Mor,  there  is  produced  from  the  white  Ezer- 
jo  grapes  a  wine  of  the  same  name.  A  number  of  other 
special  distinctive  wines  are  produced  in  the  mountains  and 
on  the  great  plains  of  Hungary.  Near  Germany  dry, 
white  Riesling  wines  arc  made  resembling  hocks.  In  o 
Austria  (producing  about  24  million  gallons  of  wine  per 
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year)  a  number  of  wines  are  produced  principally  for  sale 
in  the  cafes  and  wine  and  beer  gardens  of  Vienna  and 
other  large  cities.  In  the  towns  of  Baden  and  Voslau,  quan¬ 
tities  of  both  red  and  white  wines  are  made.  The  chief 
areas  of  production  in  Austria  are  in  Styria,  and  in  lower 
Austria  near  Vienna. 

In  the  fifth  decade  of  the  twentieth  century,  Switzer¬ 
land  increased  its  grape  acreage  about  70  per  cent.  Most 
of  the  wine  is  white  but  some  red  wines  are  produced 
at  Bienne,  Schauffhausen,  Grisons,  and  Ticino.  The  prin¬ 
cipal  grape  growing  districts  are  the  cantons  of  Vaud, 
Valais,  Neuchatel,  about  the  shores  and  on  the  banks  of 
the  Rhone  river.  Switzerland  has  about  32,000  acres  of 
grape  vines  producing  approximately  37  million  gallons 
of  wine. 

Switzerland  purchases  wine  from  nearly  all  of  the 
wine  producing  countries  in  the  world  in  order  to  satisfy 
her  many  visitors.  About  37  million  pesetas  worth  of 
wine  is  purchased  each  year  from  Spain  alone. 

In  Czechoslovakia  (producing  about  9  million  gallons 
of  wine  per  year)  all  types  of  wines  are  produced  includ¬ 
ing  some  that  are  very  sweet,  like  those  of  Hungary.  Jugo¬ 
slavia  produces  about  100  million  gallons  of  wine  per 
year.  About  6  5  per  cent  of  its  production  is  centered 
in  Serbia,  Dalmatia  and  Croatia-Slavonia.  Some  of  its 

best  wines  are  produced  in  the  area  about  Bosnia-Herceeo- 
vina. 

Rumania  (producing  about  250  million  gallons  of  wine 
per  year)  was  at  one  time  rated  a  secure  fourth  in  ranking 
among  the  wine  producing  nations  of  Europe.  Due  to 
political  and  social  unrest,  unstable  conditions,  and  loss  of 
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territory,  its  present  status  is  uncertain,  although  its  yield 
is  still  quite  high. 

Bessarabia  was  one  of  its  best  producing  areas.  In  Tran¬ 
sylvania,  where  the  Riesling  and  the  Furmint  are  the  prin¬ 
cipal  grapes,  some  well  known  white  wines  are  made. 

In  Bulgaria  (producing  about  44  million  gallons  of 
wine  per  year)  as  in  most  of  the  Balkan  regions,  the  grapes 
are  grown  and  wine  is  produced  almost  entirely  for  home 
consumption.  The  best  wine  districts  in  Bulgaria  are  near 
Pleven,  Ruschuk,  Varna,  Sistova  and  other  towns.  They 
are  rated  high  in  quality  among  the  Balkan  wines. 

SPAIN 

Spain  is  one  of  the  most  important  viticultural  coun¬ 
tries  of  the  world  and  has  a  corresponding  high  rank  as  far 
as  wine  production  is  concerned.  The  country  is  also  well 
known  for  its  famous  raisins  (Muscat  of  Alexandria)  and 
for  those  kegs  of  oblong  Almeria  table  grapes  packed  in 
corkdust,  although  this  last  item  has  almost  disappeared 
from  the  market  in  the  United  States.  Although  Spain  is 
chiefly  known  abroad  for  its  sherry,  produced  in  Jerez  in 
the  extreme  south  which  has  been  discussed  in  detail  in 
Chapter  V,  this  item  actually  is  only  a  small  fraction  of  the 
total  of  its  wine  production.  Few  countries  indeed  turn 
out  such  quantities  and  as  many  characteristic  styles  and 
types  of  wine.  As  in  France  and  Italy,  all  classes  of  Span¬ 
ish  people  consume  large  quantities  of  wine  as  food. 

Fifty  miles  due  north  of  Jerez  is  the  sandy  San  Lucar 
wine  area  and  about  75  miles  due  west  from  San  Lucar 
is  Montilla,  forming  a  triangle  with  Jerez  about  100  miles 
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southwest  of  Montilla.  Montilla  produces  sherry  of  high 
quality  and  is  said  to  be  the  parent  of  Jerez  sherry.  It  is 
the  source  of  the  name  Amontillado,  (meaning  "like  Mon¬ 
tilla”)  .  Its  principal  grapes  for  wine  are  Pedro  Ximenes. 
and  Palomino.  These  are  crushed  in  the  same  manner  as 
in  Jerez,  except  that  gypsum  is  not  always  used  nor  is  it 
considered  indispensable  here  for  fine  sherry.  Fermentation 
takes  place  in  large  earthenware  jars  known  as  Tinjas,  the 
lower  part  of  which  are  buried  in  the  earthen  floor.  They 
hold  about  3  or  4  butts  of  wine;  this  constitutes  the  stran¬ 
gest  fermenting  room  in  all  the  civilized  world  of  wine. 
The  wine  remains  in  these  huge  jars  until  its  first  racking 
into  butts  after  which  the  butts  go  through  the  solera  sys¬ 
tem  in  the  bodegas  in  Montilla  in  the  same  manner  as  in 
Jerez. 

Through  the  Strait  of  Gibraltar  there  is  the  seaport 
city  of  Malaga  on  the  Mediterranean  situated  on  the  fertile 
plains  where  two  great  rivers  form  their  deltas,  as  they 
pour  into  the  sea.  Here  on  its  rich  flats  are  grown  large 
quantities  of  Muscat  (Gordo  Blanco)  of  Alexandria  for 
raisins  and  some  wine.  On  the  nearby  stony  hillsides  are 
grown  the  Pedro  Ximenes  and  Palomino  for  wine. 

Further  along  the  Mediterranean  Coast  with  its  very 
mild  climate  is  Almena,  the  home  of  the  Ohanex  or  Al- 
meria  giape,  an  ideal  shipping  grape,  oblong,  white  and 
firm.  Although  this  grape  once  was  economically  im¬ 
portant,  with  its  many  millions  of  kegs  shipped  around 
the  world,  it  is  treated  with  scant  respect  in  California 
where  it  forms  only  distilling  material.  This  grape  is  said 
to  have  originated  from  a  wild  seedling.  It  is  usually  grown 
in  overhead  trellis  (or  parrales)  on  level  ground  where 
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the  grapes  may  hang  on  the  vines  all  fall  and  winter.  All 
along  the  coast,  in  Alicante,  Cataluna  and  to  the  edge  of  ■ 
Prance,  grapes  are  grown  and  wine  is  made  in  large  quan¬ 
tities.  At  Tarragona  the  port  wine  of  that  name  is  made.., 
In  the  south  center  of  Spain  below  Madrid  is  the  province* 
of  La  Mancha  with  its  wine  centers  near  Valdepenas  and! 
Manzanares.  This  largest  area  of  vineyards  turns  out  the: 
bulk  of  Spain’s  wines,  mostly  of  the  cheaper  beverage: 
order.  Here  is  distilled  beverage  brandy  in  large  quantities,, 
and  also  most  of  the  fortifying  brandy  used  in  Jerez,  Ma- 
laga  and  Montilla.  The  marc  is  worked  over  for  tartrates; 
and  finally  dried  for  food  for  farm  animals. 

Along  the  full  length  of  the  long  and  picturesque  me¬ 
andering  Ebro  River,  large  quantities  of  grapes  are  growm 
and  wine  is  made  in  the  upper  Ebro  Valley,  in  Haro  and! 
Logrono.  West  of  the  river  is  the  important  wine  area  of: 
La  Rioja,  and  east  of  the  river  at  Pamplona  is  Navarra,, 
near  the  French  frontier.  There  is  much  French  influence: 
at  work  here  since  they  employ  French  cellar  men  whose: 
winemaking  methods  are  patterned  faithfully  after  those: 
of  France.  The  climate  is  just  opposite  that  of  the  warm  dry 
area  of  Jerez,  being  elevated,  cold  and  wet.  Their  wines: 
are  mostly  dry  reds  of  Claret  type  and  are  made  from' 
Grenache,  Carignane,  Mourastel,  Cabernet  Merlock,  Mai-- 
beck  Tempranillo,  Graciano,  Malvasia,  Calagrano  and. 
others.  The  wineries  are  usually  large  concerns  that  pur¬ 
chase  grapes  from  the  growers.  When  their  wine  is  shipped: 
to  the  tropics  or  to  South  American  ports  the  barrels  are 
usually  painted  with  arsenical  paint  to  combat  the  wood 
borers.  Spain  consumes  by  far  most  of  its  own  wine.  Them 
other  principal  customer  is  France. 
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The  principal  method  of  aging  in  this  area  is  to  pile 
50-gallon  barrels  in  tiers  about  3  or  4  barrels  high,  under¬ 
ground  in  absolute  darkness.  While  grapes  are  grown  in 
any  place  where  they  will  grow  in  Spain,  the  principal 
wine  spots  are  those  we  have  briefly  discussed  above. 

PORTUGAL 

The  preparation  of  port  wine  has  been  discussed  in 
detail  in  Chapter  VI.  In  this  section,  we  will  mention  the 
areas  not  covered  in  that  chapter. 

Villa  Nova  de  Gaia,  a  suburb  just  across  the  Douro 
River  and  outside  the  "Octroi”  boundary  of  Oporto, 
where  the  port  wine  merchants  have  their  lodges,  or  Ama- 
zens,  is  the  center  of  the  port  wine  trade  of  the  world. 

The  growing  and  making  of  wine  is  not  accomplished 
in  Oporto  but  fifty  miles  up  the  Douro  from  that  city, 
near  where  no  port  wine  is  made.  Cultural  and  winemak¬ 
ing  methods  differ  widely  in  different  parts  of  Portugal 
but  there  are  some  general  features  that  are  peculiar  to  that 
country;  all  vineyard  work  is  performed  by  hand,  yet  cul¬ 
tivation  is  deep  and  thorough  and  plantings  are  very  close. 

From  Portuguese  literature  it  appears  that  the  wine 
authorities  divide  their  country  into  13  viticultural  sec¬ 
tions  all  a  bit  different  from  each  other;  however  for  sim- 
p  lcity  it  seems  best  to  divide  the  country  from  north  to 
>outh  into  only  four  divisions. 

(1)  The  Minho,  or  northern,  district  embraces  the 
. ,o  e  nort!l  se«ion  until  the  Douro  region  is  reached.  The 
•oil  consists  of  decomposed  granite  and  is  very  deep  The 
*me  produced  is  mostly  light,  dry  and  red,  principally 
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Vinho  Verde  (green  wine)  and  other  similar  wines  of 
high  acid  content  made  from  Rabigato  and  Gouveioi 
grapes.  Their  vines  are  rarely  seen  in  vineyards  but  are; 
trained  on  trees  or  on  high  overhead  trellises  (Remades).. 

(2)  The  most  important  district,  internationally,  is- 
the  Douro  or  port  wine  area  50  miles  up  the  river,  whichr 
begins  at  Regoa  and  extends  almost  to  the  Spanish  border 
and  includes  portions  of  the  valleys  of  several  Douro  tribu¬ 
taries  such  as  the  Corgo,  Pinhao,  Tua  and  some  smaller: 
rivers.  It  also  includes  parts  of  the  provinces  of  the  Tras-- 
os-Montes  and  Beira  Alta.  Its  chief  centers  are  the  small 
towns  or  villages  of  Regoa,  Pinhao  and  Tua  from  which 
port  was  once  shipped  down  the  river,  through  its  rapids, 
in  the  large-ruddered  picturesque  barges.  Now,  however, 
most  of  it  is  shipped  by  train. 

The  vines  are  cultivated  on  terraces  which  rise  tien 
by  tier  along  each  side  of  the  river  gorges  up  to  a  height  of 
about  500  feet.  On  these  bands  of  land  the  port  is  grown 
The  soil  of  the  Alto  Douro  wine  district  is  entirely  com¬ 


posed  of  schistose  slate  which  can  be  easily  broken  up  anc. 
which  disintegrates  into  a  fairly  fertile  soil  quite  differeni 
from  that  of  the  surrounding  country. 

Unlike  Burgundy,  Hermitage  or  Bordeaux  in  the  pro¬ 
duction  of  which  only  one  variety  of  grape  is  featured: 
port  is  made  from  a  large  number  of  grape  varieties.  Each 
separately  would  produce  its  characteristic  wine,  but  when 
blended  by  the  wine  merchant  forms  a  very  umfonr 

product.  .  . 

The  grape  which  seems  most  prominent  is  the  doung 

others  are  Tinta  Amarello,  Mourisco,  Alverelbras,  Bastardo: 

Souzas,  Carvallis,  Rouz,  Cornifesto  and  many  other 
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varieties.  White  port  is  made  from  Codega,  Malvasia  and 
other  varieties.  Muscat  is  grown  but  is  not  used  for  port 
wine.  The  grapes  must  be  quite  ripe  but  not  overripe. 
They  are  brought  straight  from  the  vineyard  to  the  lagar 
or  fermenting  house  and  go  through  no  extra  ripening  or 
drying  of  any  kind.  Sometimes  stalks  are  fermented  with 
grapes  and  sometimes  part  of  the  stalks  are  taken  out  of 
the  lagar  by  means  of  a  large  meshed  riddle. 

The  grapes  are  dumped  in  a  lagar  which  is  a  large, 
shallow  wooden  or  stone  trough  (if  x  15x2)  and  which 
holds  enough  grapes  to  make  15  to  18  120-gallon  pipes  of 
wine.  In  this  the  grapes  are  treaded  out  by  as  many  as  20 
barefooted  gangs  "breaking”  or  "working”  at  4-hour  in¬ 
tervals  usually  about  4  days,  or  as  long  as  the  grapes  are  in 
the  lagar.  When  Balling  is  from  2  to  6  the  fermenta¬ 
tion  is  checked  by  the  addition  of  pot  still  brandy  (about 
37  over  proof) .  The  different  degrees  of  sweetness  required 
are  obtained  by  blending  and  adding  geropega,  a  fortified, 
very  ripe,  unboiled  grape  juice. 

The  new  wine  is  run  from  the  lagar  through  a  channel 
cut  in  the  stone  floor  to  the  tonnel,  or  large  cask,  in  which 
the  wine  is  to  be  stored.  The  adega  where  the  tonnels  are 
kept  is  on  a  lower  level  than  the  lagar.  The  spirit  to  be 
added  is  siphoned  from  the  pipes  directly  into  the  stream 
of  wine  in  the  stone  channel.  White  ports  are  made  with 

white  grapes  grown  in  the  same  vineyards  and  treated  in 
the  same  way  as  red  wine. 


Tawny  ports  are  matured  in  wood,  whereas  vintage 
ports  are  bottled  every  2  or  3  years  and  matured  in  the 
ottle.  After  the  port  comes  to  Villa  Nova  it  is  handled 
exclusively  in  pipes  (mostly  of  Baltic  oak).  The  ports  in 
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pipes  are  matured  by  stacking  them  in  tiers  3  or  4  high 
keeping  them  quite  full,  and  racking  them  from  their  lee? 
once  a  year. 

(3)  The  Lisbon  district  produces  a  large  number  ol 
red  and  white  wines  both  dry  and  sweet.  Near  Pencha 
Nova,  across  the  Tagus  river  about  twenty  miles  from  Lis¬ 
bon,  was  once  the  world’s  largest  vineyard  with  over  9,000 
acres  under  vines  in  a  single  block.  The  grapes  grown  in  thb 
Lisbon  area  are  mostly  the  Ramisco,  but  also  include  Arin- 
tho,  Dorado,  Trincadeira,  Jao  Santarem,  Castellao,  Roa- 
peiro  and  many  others  including  the  Muscat  de  Jesus.  In 
this  part  of  Portugal  the  production  of  fortifying  spirit 
is  a  very  important  industry.  Most  of  the  spirits  used  ir 
strengthening  the  ports  grown  in  the  Douro  come  fron 
the  vicinity  of  Lisbon.  A  large  quantity  is  required  fo^ 
increasing  the  alcoholic  content  of  their  own  wines:  Lisboi 
port,  Carcavellos,  Muscat  and  other  wines. 

(4)  The  Algarve  district  is  in  the  extreme  south  o: 
Portugal  where  the  climate  is  hot  and  dry.  Strong  fortifiec 
wine  and  heavy  dry  red  wine  are  its  products 

GERMANY 

In  order  to  understand  the  location,  extent  and  impor 
tance  of  commercial  winemaking  in  Germany,  it  is  bes 
that  we  be  aided  by  a  map  of  that  country.  Practically  all 
of  Germany’s  commercial  winemaking  is  concentrated  in 
a  very  small  area  in  the  section  near  the  French  border 
Its  total  volume  is  at  best  only  about  one-tenth  of  that  o 
France.  Nearly  all  of  its  wines  are  white  and  produceo 
mostly  from  one  grape  variety,  the  Riesling,  a  sma  w  it 
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grape  which  is  grown  on  the  terraces  and  banks  of  the 
Rhine  and  its  tributaries:  the  Moselle  which  joins  it  near 
Coblentz;  the  Nahe  which  joins  it  at  Bingen;  and  the  Main 
which  joins  it  near  Hockheim. 

The  Rhine,  the  classic  river  of  the  Middle  Ages  and 
the  symbol  and  center  of  German  Nationalism,  is  8  50 
miles  long  and  is  industrially  the  most  important  river  of 
Europe.  It  rises  in  Switzerland  and  flows  irregularly  to 
the  North  Sea.  During  its  meanderings  it  forms  some  of 
the  boundaries  of  Germany,  France,  Switzerland,  and 
Austria.  Near  Coblenz  it  is  joined  by  the  Moselle,  which 
rises  in  the  west  flank  of  the  Vosges  and  flows  northwest 
for  a  short  distance  and  forms  the  frontier  between  Ger¬ 
many  and  Luxembourg  and  then  enters  Germany  where  it 
is  joined  by  its  tributaries,  the  Saar  and  the  Ruwer,  before 
it  flows  into  the  Rhine  just  below  Coblenz.  It  is  on  the 
banks  of  these  rivers  that  the  German  grapes  are  grown 
and  the  wine  is  produced.  The  most  important  wine-pro¬ 
ducing  district  of  Germany  is  the  Rheingu  on  the  right 
bank  of  the  Rhine;  the  next  most  significant  area  is  the 
Rheinhessen,  which  is  on  the  left  bank.  The  Bavarian  Pala¬ 
tinate,  a  zone  between  the  Rhine,  the  Hartz  mountains  and 
border  of  France,  also  slopes  down  to  the  Rhine  and  is  also 
an  important  wine  district,  part  of  the  largest  wine  grow¬ 
ing  areas  of  Germany. 

In  the  lower  valleys  of  the  Moselle  the  well-known 
Moselle  wines  are  produced.  The  vines  grow  along  its 
banks.  Along  the  shores  of  its  tributaries  most  of  the  vines 
grow  on  broad  terraces  resembling  giant  steps.  The  vine¬ 
yards  of  the  Moselle  are  of  even  greater  antiquity  than 
those  of  the  Rhine.  They  were  planted  by  the  Romans  at 
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the  time  when  the  Rhine  was  a  boundary  of  the  Roman 
Empire. 

The  vineyards  of  Germany  are  geographically  farthest 
north  of  any  important  wine  area  of  the  world,  and  at 
times  when  winter  comes  early  to  the  Rhineland  the  small 
white  Riesling  grape,  the  bone  and  sinew  of  German  wines, 
does  not  ripen  uniformly  and  sometimes  not  at  all.  At 
these  times  the  sugar  content  is  deficient  and  must  be  made 
up  with  added  sugar  in  order  that  the  alcoholic  content 
be  standard.  This  may  cause  the  wine  to  get  a  low  German 
official  rating,  and  the  flavor  may  also  be  below  normal. 
In  our  Pacific  northwest  we  have  observed  similar  condi¬ 
tions  when  the  Rieslings  grown  there  are  picked  late  in 
November  by  warmly  clad  workers  racing  against  the 
freezing  weather. 

Most  consumers  recognize  the  high  average  grade  of 
German  wines,  practically  all  of  which  are  white  and  dry. 
However,  it  is  difficult  to  distinguish  the  fine  shades  of 
quality  between  the  different  grades  except  if  one  is  a 
connoisseur.  In  addition  the  nomenclature  of  those  wines 
is  not  to  be  considered  a  simple  matter.  This  uniformity 
of  character  is  attributable  to  the  fact  that  the  same 
method  of  production  is  employed  by  most  German  wine¬ 
makers.  It  is  characterized  by  the  acme  of  tidiness,  sani¬ 
tation,  cleanliness  and  the  use  of  a  single  grape  variety 
supplemented  only  to  a  very  small  extent  by  the  Sylvaner 
Riesling  and  the  Tramminer.  The  most  important  factor 
is  the  ripeness  of  the  grapes  when  picked  in  the  vineyards 

of  Germany. 

A  typical  commercial  winemaking  process  generally 
employed  in  Germany  is  the  following:  the  grapes  are  usu- 
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ally  picked  by  young  women,  sometimes  children,  using 
knives  or  scissors,  and  placed  in  hods  which  are  painted 
gay  colors,  usually  bright  green.  When  the  hods  are  loaded 
the  men  carry  them  to  carts  upon  each  of  which  is  mounted 
a  large  barrel  with  a  hole  cut  in  its  upper  side,  having  a 
grinding  machine  attached  to  the  barrel.  After  most  of 
the  hard,  green,  rotten  grapes,  and  extraneous  matter  have 
been  removed,  the  whole  bunches  of  grapes,  including 
fruit,  stems  and  stalks  are  passed  through  the  mill,  which 
is  usually  operated  by  a  boy  turning  a  crank.  This  treat¬ 
ment  crushes  the  grapes  so  that  they  occupy  a  minimum 
of  space.  Because  of  the  cold  weather  at  picking  time  in 
this  region,  the  grapes  are  slow  to  begin  fermenting  during 
this  stage.  The  barrel  of  macerated  grape  material  is  carted 
promptly  to  the  presshouse  and  dumped  into  a  cylindrical 
basket-like  press,  which  is  operated  by  hydraulic  pressure, 
a  device  very  much  in  use  in  German  commercial  wine¬ 
making.  The  pressure  is  applied  from  below  by  a  rising 
piston  or  pillar,  and  the  juice  flows  out  between  the  slatted 
sides  of  the  basket  into  the  tubs  below.  From  these  tubs 
it  is  piped  into  closed  fermenting  tubs,  or  "Fuders,”  hold¬ 
ing  about  210  gallons  each.  Because  of  the  cold  at  fer¬ 
menting  time,  the  fermenting  Fuders  are  equipped  with 
heating  pipes  or  coils.  The  fermenting  cellars  are  usually 
underground.  The  Fuders  are  also  equipped  with  patent 
bungs  or  water  seals  so  that  carbon  dioxide  may  bubble 
out  but  germ-laden  air  cannot  enter  the  fermenter  and 
get  in  contact  with  the  wine.  Care  is  taken  to  always  keep 
the  casks  well  filled.  When  fermentation  is  barely  over, 
the  fermenter  or  the  cask  into  which  the  wine  has  been 
transferred  is  closed  tightly  with  a  rounded  special  bung 
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about  six  inches  long  which  is  driven  down  into  the  bung 
hole.  When  the  cask  is  to  be  opened  the  surface  about  the 
bung  is  carefully  scrubbed  before  the  bung  is  loosened. 
Only  the  smallest  possible  vapor  space  is  left  between  the 
bung  and  the  wine.  For  many  years  there  has  been  exten¬ 
sive  use  of  sulfur  dioxide  in  both  the  Moselle  and  Rhine 
regions  for  sterilizing  casks,  barrels,  tubs,  chambers,  stor¬ 
age  spaces,  and  in  the  must  and  wine.  This  practice  it  is 
claimed  is  performed  very  discreetly. 

The  total  acreage  of  commercial  vineyards  in  Germany 
is  not  very  great  and  grape  growing  is  concentrated  about 
the  rivers  already  mentioned.  The  Moselle  wine  region- 
including  that  about  the  swiftly  moving  Saar  and  the 
Terry  River,  consists  in  normal  years  of  about  25,000  acres 
of  grapes. 

The  Rhine  wine  region  has  about  8,000  acres  in  the 
Nahe  Valley;  there  are  about  6,000  acres  in  the  famous 
Rheingu;  the  Rheinhesse  vineyards  consist  of  36,000  acres; 
and  the  largest,  the  Palatinate,  has  nearly  40,000  acres  of 
vineyards. 

A  favorite  German  wine  is  "sekt,”  an  inexpensive 
light  sparkling  white  wine  from  the  Riesling  grape.  It 
originated  in  Silesia  but  is  made  in  nearly  all  the  grape 
growing  areas  of  the  Rhine  Valley  and  the  Moselle.  There 
were  about  38  producers  of  sekt  in  1950. 

All  through  the  German  wine  districts,  there  are 
government  experiment  stations  to  study  grape  growing. 
There  are  also  viticultural  schools  teaching  the  art  of  wine¬ 
making  and  doing  research  work  tending  to  improve  the 
vines  and  their  products.  Formerly,  the  German  govern¬ 
ment  for  years  owned  and  operated  several  wineries.  Ic 
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was  officially  forbidden  to  transfer  vines  from  one  place 
to  another  unless  they  were  sterilized,  in  order  to  combat 
the  phylloxera  and  other  vine  disorders.  As  a  result  of  the 
eternal  vigilance  of  the  vintagers,  diseases  of  the  vine  are 
less  prevalent  here  than  elsewhere  in  Europe.  Relatively 
little  grafting  of  German  vine  stock  on  American  roots  has 
been  practiced  there. 

NORTH  AND  SOUTH  AFRICA 

Only  at  both  the  northern  and  southern  ends  of  the 
great  continent  of  Africa,  and  almost  in  no  other  place  on 
it,  grapes  are  grown  that  are  used  for  commercial  wine¬ 
making. 

The  South  African  wine  area  is  in  the  vicinity  of  the 
Cape  of  Good  Hope  at  the  extreme  southwestern  tip  of  the 
continent.  The  principal  city  of  the  wine  area  is  Cape¬ 
town.  The  wine  growing  country  in  some  places  extends 
from  the  coast  a  hundred  or  more  miles  inland.  The  Hey 
River  valley  wine  district  reminds  one  of  our  famed  Cali¬ 
fornia  wine  valleys,  and  it  is  particularly  like  the  broad 
Cucamonga  valley  with  its  range  of  mountains  in  the  back- 
giound.  Commercial  winemaking  in  South  Africa  is  by 
no  means  new  as  the  industry  was  founded  near  the  Table 
Bay  and  Table  Mountains  about  three  centuries  ago.  They 
produce  all  the  usual  lines  of  wine  varieties,  with  a  large 
output  of  port,  sherry,  and  madeira. 

The  original  settlers  who  founded  the  wine  industry  at 
the  Cape  were  French  Huguenots  and  their  influence  is 
indicated  in  the  names  of  the  small  towns  thereabouts. 


406 


WINES  of  the  WORLD 


Their  French  characteristics  were  tempered  somewhat  by 
their  amalgamation  with  the  Dutch  settlers. 

Some  excellent  species  of  grapes  are  grown  in  the  vicin¬ 
ity  of  the  Cape,  including  black  and  white  Pinots,  Caber¬ 
net,  Riesling,  Semilion,  and  others.  Practically  all  of  the 
winemakers  of  South  Africa  are  strongly  organized  into 
a  cooperation  of  wine  producers  with  headquarters  at  Paal. 
This  wine  association  operates  large  modern  wineries,  dis¬ 
tilleries,  and  wine  stores  as  well  throughout  the  area.  In 
some  years  as  much  as  three  million  gallons  of  wine,  mostly 
port  and  sherry,  are  exported  to  England. 

Just  as  the  American  root  stock  ( labrnsca  and  others) 
saved  the  vineyards  of  Europe  from  the  scourge  of  the 
phylloxera  so  did  it  save  the  vineyards  of  South  Africa  in 
the  same  manner  by  the  grafting  of  the  vines  of  that  coun¬ 
try  on  the  American  grape  stock.  The  grapes  grown  in 
South  Africa,  North  Africa,  South  America,  Australia  as 
well  as  Europe  and  California  are  of  the  viitif era  species, 
which  leaves  the  labrnsca  strain  singular  to  eastern  United 
States,  including  Michigan,  Ohio,  New  York,  and  the 
southern  states.  Some  labrnsca  grapes  however  are  grown 
in  the  north  Pacific  area. 

In  North  Africa  most  wines  are  produced  in  Algeria 
and  along  the  Mediterranean  Coast.  In  the  vicinity  of 
Oran  the  villages  actually  smell  of  wine  during  the  vintage 
and  the  principal  buildings  on  the  main  streets  appear  to. 

be  wineries. 

The  grapes  as  they  are  picked  are  brought  in  to  these 
central  points  where  they  are  processed  into  wine.  T  e 
vineyards  are  well  cared  for  and  are  severely  pruned  to 
rather  low  stumps.  This  is  in  contrast  to  the  style  of  al- 
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lowing  vines  to  run  some  distance  as  in  Italy,  where  they 
are  permitted  to  climb  fences,  houses,  and  trees.  Most 
of  the  wine,  which  is  red  and  dry,  produced  in  North 
Africa  goes  to  France  to  supplement  the  large  wine  usage 
there. 

Because  wine  growing  has  decreased  about  20  per  cent 
in  Europe  as  a  result  of  two  world  wars,  while  the  popu¬ 
lation  of  the  continent  has  increased,  Algeria  appears  to  be 
destined  to  become  the  leading  wine  exporting  country  of 
the  world  with  France  becoming  the  leading  wine  import¬ 
ing  nation. 


CANADA 

Besides  the  large  and  important  wine  areas  that  have 
been  specifically  mentioned  and  described,  there  are  other 
countries  in  which  commercial  wine  is  made  that  finds  its 
way  to  a  small  extent  into  the  United  States.  Among  these 
may  be  included  Canada,  North  and  South  Africa,  South 
America,  and  Australia. 

Most  of  the  winemaking  of  Canada  is  confined  to  the 
north-side  area  of  the  eastern  end  of  Lake  Erie,  often  re¬ 
ferred  to  as  the  peninsula  of  Niagara,  which  juts  due  east¬ 
ward  and  seems  to  separate,  or  be  sandwiched  between,  the 
eastern  end  of  Lake  Erie  from  the  southwestern  end  of 
Lake  Ontario,  and  is  bounded  on  the  east  by  the  thunder¬ 
ing  Niagara  River.  From  history  we  learn  that  commer¬ 
cial  winemaking  in  Canada  began  in  a  small  way  nearly 

as  early  (about  1860)  as  in  upper  New  York  State,  which 
is  not  far  away. 

While  the  climate  here  is  tempered  somewhat  by  the 
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proximity  of  these  two  great  lakes  and  a  river,  the  winter 
are  usually  severe  and  the  lakes  freeze  over  solid.  Experi 
ments  in  grape-growing  consisting  of  introducing  the  Vitr 
vinifera  of  European  or  California  cuttings  met  with  nu 
merous  failures  because  of  the  short  growing  season  anc 
the  bitter  cold,  during  which  most  of  them  died. 

The  labrusca  types  such  as  are  grown  in  the  New  Yorll 
Finger  Lakes  area,  Ohio,  Michigan,  and  the  Pacific  North 
west  are  grown  to  some  extent.  The  varieties  consist  most 
ly  of  Concord  and  Niagara,  with  smaller  quantities  o 
Catawba,  Delaware,  Fredonia,  Ives,  and  still  less  of  others 
As  in  Michigan,  the  Concord  thrives  best  and  is  thu 
most  prolific  yielder  of  this  very  limited  Canadian  wim. 
country.  It  represents  75  per  cent  of  the  grapes  grown  fo 
wine.  About  1 5  per  cent  are  Niagara,  while  the  miscella 
neous  varieties,  all  of  the  labrusca  strain,  comprise  the  bal 
ance. 

It  is  estimated  there  are  nearly  20,000  acres,  bearing 
and  planted,  of  grapes  yielding  about  two  tons  per  acr« 
which  furnish  the  wineries  with  their  starting  material 
Nearly  all  of  the  grapes  are  grown  on  small  farms  near  by 
The  principal  winery  towns  are  Canadian  Niagara 
Falls,  St.  Catherines,  and  London.  In  and  near  this  are* 
are  scattered  about  20  wineries  making  in  some  years  aboui 

five  million  gallons  of  wine. 

It  was  in  one  of  Canada’s  largest  wineries  that  the  first 
Charmat  process  for  bulk  champagne  was  introduced  mtc 
North  America  from  France.  It  can  be  labeled  there  with¬ 
out  the  "bulk  process”  appellation. 

The  types  of  wine  produced  are  port,  sherry,  claret 
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sauterne,  and  vermouth,  with  some  champagne  and  spark¬ 
ling  Burgundy.  Many  of  the  Canadian  winemakers  learned 
their  art  at  Toronto  University  where  at  one  time  the  late 
well-known  wine  authority,  John  R.  Eoff,  gave  a  short 
course  of  instruction  in  the  principles  of  winemaking. 

The  Canadian  process  of  winemaking  and  the  general 
character  of  its  products  are  somewhat  similar  to  that 
practiced  and  produced  in  the  Finger  Lake  region  of  New 
York  State. 

In  order  to  promote  and  protect  the  economy  of  the 
grape  growers  of  Ontario,  the  "Ontario  Temperance  Act” 
was  passed  in  1916.  The  principal  design  was  to  free,  from 
any  tax  or  legal  requirements  at  all,  any  wine  made  from 
grapes  grown  in  Ontario. 

This  apparently  did  not  work  out  satisfactorily  and  led 
to  the  passage  in  1927  of  Ontario’s  Liquor  Control  Act. 
Its  purpose  was  to  improve  the  quality  of  wine,  and  to  in¬ 
stitute  a  rigid  system  of  inspection  and  control  over  the 
wineries.  From  the  start  it  resulted  in  much  improved  pro¬ 
cesses,  equipment,  sanitation,  and  products.  All  wines  in 
Ontario  are  sold  through  retail  stores  owned  by  the  winer¬ 
ies.  The  license  to  produce  wine  also  includes  the  privilege 
to  sell  at  retail.  There  are  between  130  to  140  such  stores 
in  Ontario. 

The  distillation  of  brandy  is  not  permitted  in  the  On¬ 
tario  wineries;  the  wine  intended  for  brandy  is  sold  to 
Canadian  distillers.  Ontario  has  a  very  active  producers’ 
association,  organized  in  1940,  which,  like  the  Wine 
Institute  in  California,  performs  many  helpful  acts  for 
its  members. 
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MEXICO 

The  town  of  Ensenada  in  Mexico  is  clean,  consisting  of 
small,  neat  houses  with  occasionally  a  stately  home,  the 
most  imposing  of  which  is  the  beautiful  home  of  General 
Rodriguez  which  sits  on  the  high  hill  above  the  entrance 
to  Ensenada. 

Perhaps  the  most  imposing  of  the  buildings  in  the  town 
itself  is  the  winery  Bodegas  Santo  Tomas,  which  inside  does 
not  differ  in  appearance  in  any  marked  respect  from  any 
modern  winery  in  California.  It  has  a  capacity  of  about 
1,000,000  gallons  and  probably  works  up  to  that  limit. 
It  is  clean,  all  of  the  equipment  is  of  the  best,  and  the  pro¬ 
cess  of  stemming,  crushing  and  receiving  is  of  the  usual 
style,  with  the  exhausted  pulp  going  to  the  fields  and  the 
lees  from  racking-off  being  sent  by  boat  to  San  Francisco 
for  tartrate  recovery  when  there  is  a  demand  for  it.  for 
example  on  one  morning,  a  batch  of  1,400  barrels  of  wine 
were  stacked  up  ready  to  go  to  Mexico  City,  being  sent 
from  the  port  of  Ensenada  by  boat  to  the  port  oi  Guaymas, 
from  thence  by  rail  to  Mexico  City  D.  F.  A  like  amount  is 
shipped  each  month.  They  are  almost  the  sole  producers 
of  sacramental  wines  for  Mexico  and  certain  parts  of  Cen¬ 
tral  America. 

Some  grapes  are  purchased  from  California  but  in 
steadily  decreasing  amounts  as  the  vast  acreage  in  the  val- 
ley  of  Santo  Tomas  increases  in  bearing.  Practically  all  the 
grapes  grown  in  California  ordinarily  used  for  wine  are 
also  grown  in  this  valley— Zinfandel,  Carignane,  Muscat, 
Barbera,  Friesa,  Burger,  Palomino  (Golden  Chasselas), 
Black  and  White  Pinot,  and  others.  The  two  latter  (Pi- 
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nots)  are  used  exclusively  for  their  champagne.  They  are 
made  by  the  Charmat  (bulk  process)  and  also  by  the  bottle 
process.  A  taste  of  their  numerous  wines  revealed  some 
very  fine  products.  Their  sparkling  Burgundy  is  pro¬ 
duced  principally  from  Friesa,  with  some  Carignane  and 

Barbera. 

The  most  unique  and,  according  to  their  spokesman, 
the  simplest  of  the  products  made,  is  their  sherry.  After 
fermentation,  the  selected  white  grape  wine  (about  12  to 
13  per  cent  alcohol  by  volume)  is  inoculated  with  a  film 
yeast  culture  (slant  in  bottle)  obtained  at  the  Berkeley 
Yeast  Laboratory.  The  culture  causes  a  brownish,  netlike 
film  to  form  over  the  entire  surface,  with  uniform  distri¬ 
bution  of  cells  joined  or  filled  in  between  the  cells  with 
protoplasmic  material.  This  growth  goes  on  for  two  years, 
after  which  the  wine  is  fortified  up  to  18  per  cent  alcohol 
by  volume  (17  per  cent  for  Mexico,  18  per  cent  for  the 
United  States).  They  do  not  fortify  up  to  21  per  cent 
alcohol  by  volume  as  in  California  and  other  United  States 
wine  districts. 

Some  of  the  wines  produced  are  light  wine,  (white), 
Mexican  chianti,  Mexican  port,  muscatel  yufranta,  vino 
tinto  (light  red  wine) ,  Mexican  solera  dry  sherry,  Mexican 
sauternes,  ferro  Mexican  vermouth  (seco) ,  ferro  Mexican 
vermouth  (sweet) ,  Mexican  claret,  sparkling  spumante, 
sparkling  Burgundy  and  champagne. 

Their  brandy  is  called  Rancho  de  Cantarranas  (The 
Ranch  of  the  Singing  Frogs) .  The  latter  product  is  inter¬ 
esting,  being  distilled  from  a  small  steam-heated  pot-still 
without  rectifier,  the  simplest  of  pot-stills,  with  a  worm 
condenser.  The  wine  is  distilled,  the  tops,  or  heads  and 
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tails,  are  removed  and  the  middle  run  used  for  beverage 
brandy.  It  comes  over  about  128  proof  average  for  the 
middle  run.  It  does  not  of  course  have  any  cognac  char¬ 
acter. 

In  distilling  high  proof,  the  wash  (the  distilling  ma¬ 
terial),  the  odds  and  ends  and  tails  are  thrown  together  to 
produce  one  distillate,  which  is  then  redistilled  to  increase 
the  proof.  This  still  is  the  forerunner  of  a  battery  of  such 
stills  which  will  soon  be  installed.  Occasionally,  an  official 
inspector  visits  the  still  which  is  surveyed  as  to  its  capacity 
and  the  distiller  is  taxed  for  its  capacity  and  length  of  run. 
There  are  no  stamps,  or  try  box,  but  records  must  be  kept. 

There  are  vast  vineyards  about  30  miles  south  in  the 
lovely  valley  of  Santo  Tomas.  For  centuries,  top-soil  has 
been  washed  into  the  valley  rendering  it  fertile.  Here 
grapes  of  many  varieties  are  grown,  in  a  season  which  is 
nearly  a  month  earlier  than  in  California. 

The  scattered  ruins  of  a  Spanish  mission  and  ancient 
gnarled  stalks  of  Mission  grape  vines  still  growing  may  be 
seen  in  the  Santo  Tomas  Valley.  It  is  believed  that  cuttings 
from  these  vines  furnished  those  that  grew  in  the  court 
yards  of  the  missions  established  at  a  later  period  in  Upper 
California. 

While  the  Bodegas  Santo  Tomas  is  by  far  the  largest 
single  commercial  winery  in  Mexico,  there  is  also  another 
fast-developing  one  in  Tecate,  50  miles  east  of  Tia  Juana 
on  the  Mexican  border  between  Tia  Juana  and  Mexicali. 
There  are  also  two  very  small  wineries  in  Tia  Juana.  These 
last  two  wineries  use  some  local  Mexican  grapes,  but  they 
also  purchase  some  of  them  from  California. 

In  northeastern  Mexico,  about  150  miles  due  south  of 
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Laredo,  Texas,  is  another  important  Mexican  wine  area. 
It  is  near  Monterrey  and  Parras.  Some  Mexican  grape 
brandy  is  also  produced  there. 

SOUTH  AMERICAN  COUNTRIES 

The  principal  countries  of  South  America  that  produce 
commercial  wines  are,  in  order  of  volume,  Argentina, 
Chile,  and  Peru. 

Most  of  Argentina’s  commercial  winemaking  is  in  and 
near  Mendoza  and  in  the  San  Juan  area  where  grape  and 
other  fruit  growing  are  important  segments  of  Argen¬ 
tina’s  agricultural  industry.  In  this  region  of  foot  hills  on 
the  east  side  of  Cordillera  of  the  Andes,  the  moisture  laden 
winds  blowing  from  the  west  and  from  the  sea  coast  are 
stripped  of  most  of  their  moisture  on  passing  over  the 
mountains.  Thus,  the  east  side  is  left  dry  and  arid  and  be¬ 
cause  the  down-winds  are  compression  forces,  it  seldom 
rains.  Irrigation,  however,  has  made  this  area,  Mendoza, 
in  particular,  into  a  remarkable  and  noted  fruit  and  flower 
region  often  referred  to  as  the  "Garden  of  the  Andes,” 
where  the  grapes  grow  to  amazing  size,  color,  and  flavor. 
About  two-thirds  of  the  grapes  grow  in  Mendoza  and  a 
little  less  than  one-third  in  the  San  Juan  district  with  most 
of  the  balance  growing  along  the  banks  of  the  Rio  Negro 
River  section  near  the  east  coast.  Argentina  is  a  wine¬ 
drinking  country  and  they  consume,  per  capita,  more  than 
ten  times  the  amount  consumed  in  the  United  States. 

Grape  growing  and  winemaking  in  Argentina  had  their 
inception  in  about  the  same  way  as  in  California,  being 
started  by  the  Spanish-speaking  Padres,  who  established  the 
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missions.  In  Argentina  commercial  winemaking  is  con- 
ti  oiled  to  some  extent  by  a  wine  regulating  board,  which 
stabilizes  and  promotes  the  wine  industry  in  many  ways. 
About  three-fourths  of  the  wine  produced  is  red,  the  re¬ 
mainder  mostly  white,  with  a  relatively  small  amount  of 
vermouth  and  between  one  and  two  per  cent  of  sparkling 
wines. 

There  is  a  great  deal  of  official  attention  given  to  wine 
in  Argentina  by  Argentina’s  Bureau  of  Internal  Revenue, 
the  Division  of  Industry  and  Commerce  of  the  Depart¬ 
ment  of  Agriculture,  and,  in  addition,  by  the  Wine  Board. 

Wine  is  required  to  be  properly  labeled.  Importers’ 
products  and  labels  must  be  registered  and  officially  ap¬ 
proved  by  the  Bureau  of  Internal  Revenue. 

The  geographic  wine  areas  of  Chile  and  Peru  resemble 
somewhat  the  coastal  area  of  California.  These  vineyards 
obtain  from  a  sufficiency  to  an  abundance  of  rainfall  sup¬ 
plemented  by  the  moisture  of  condensation  and  melting 
snows  from  the  coast-side  or  west  side  of  the  high  Andes. 

The  principal  grape  district  of  Chile  embraces  the 
north  section  of  the  province  of  Santiago  down  as  far  as 
Bio-Bio  province  about  300  miles  along  the  west  coast. 

The  grapes  grown  for  wine  in  Chile  include  the  Caber¬ 
net,  Folle  Blanche,  Black  Pinot,  Marlot,  White  Pinot, 
Sauvignon  Blanc,  Aramon,  and  Semilion  and  other  well 
known  wine  grapes.  (Apparently  all  of  the  V///5  viniferu 
species.) 

Most  of  Chile’s  winemakers  belong  to  the  Association 
of  Chilean  Wine  Growers  which  is  responsible  for  much 
improvement  in  standards  and  quality  of  the  wine,  and 
has  helped  to  create  and  to  develop  foreign  markets. 
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The  Government  of  Chile  has  issued  special  regulations 
concerning  classes  and  types  of  wines,  and  styles  of  pack¬ 
ages.  The  wine  importers  must  be  registered  and  approved 
and  their  wine  products  classified  according  to  age: 
"Grand,”  minimum  age  six  years;  "Reserve,”  minimum 
age  four  years;  “Special  Mention,”  minimum  age  two 
years;  and  "Current,”  minimum  age  one  year.  Only  a 
small  percentage  of  the  total  production  of  Chile’s  wine 
is  exported  and  that  is  regulated  by  the  Agricultural  Ex¬ 
port  Board.  It  has  been  declared  that  Chile,  ideally  situ¬ 
ated  as  to  climate,  rainfall,  and  variety  of  grapes  is  poten¬ 
tially  one  of  the  great  wine-producing  countries,  and  is  in 
a  position  to  multiply  her  present  wine  production  tenfold 
within  the  next  decade.  The  government  supports  the 
Chilean  wine  industry  in  every  conceivable  way.  Chile  in 
1950  had  about  a  quarter  of  a  million  acres  of  grape  vines, 
and  produced  about  70  million  gallons  of  wine  annually. 

Peru’s  wine  area  is  about  midway  along  its  country  s 
California-like  coast  beginning  in  the  vicinity  of  Lima  and 
extending  down  the  coast  to  Chincha  and  lea. 

It  is  said  that  because  Peru  has  cultivated  the  same 
grapes  for  so  many  years  they  have  become  a  distinct  type 
and  different  from  the  strain  from  which  they  originated 
many  years  ago. 

The  names  of  the  grapes  used  there  are  rarely  heard  of 
in  other  wine  countries.  In  order  of  their  quantity  they 
are  the  Quebrante,  the  Negra,  Albilla  and  the  Italia;  the 
last  two  are  of  the  Muscat  family  and  are  used  principally 
for  the  white  wines.  Most  of  Peru’s  wines  are  dry  but  there 
are  also  some  dessert  wines  and  some  champagne  and 
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biandy  produced.  Only  a  small  amount  of  Peru’s  wine  is 
exported. 

The  production  of  wines  and  brandy  is  an  important 
Peruvian  industry  in  which  the  application  of  modern 
methods  has  resulted  in  great  progress.  Most  of  the  grapes 
are  grown  in  the  valleys  of  lea,  Chincha,  Majes,  Lima,  and 
Moquegua.  The  Peruvians  consume  about  12  million  liters 
of  wine  and  about  1.5  million  liters  of  brandy  (Pisco). 

Viticulture  in  Brazil,  for  all  its  great  area  is  very 
limited,  although  wine  growing  there  actually  dates  back 
to  a  very  distant  time.  Brazil  has  a  vast  southern  region 
where  the  climate  and  soil  are  favorable  to  wine  growing. 
Recently,  it  has  improved  production  which  has  reached 
nearly  a  million  hecto-liters.  The  colonial  zone  of  the  State 
of  Rio  Grand  do  Sul  in  1945,  had  28,38  5  hectares  under 
production,  obtaining  therefrom  about  178,753  hecto¬ 
liters  of  wine.  Santa  Catarina  produced  11,980  tons  of 
grapes,  equivalent  to  about  106,720  liters  of  wine;  Parena 
Saint  Paul  produced  8,600  tons  of  grapes  and  2  million 
liters  of  wine;  the  d’Espirito  Santo  and  Goyaz  produced 
8,000  tons  of  grapes.  In  certain  isolated  parts  of  the  states 
of  Bahia,  Pernambuco  and  Ceara,  viticulture  is  prosperous. 
The  central  laboratory  of  oenology,  a  federally  created 
body  formed  in  1937  is  concerned  with  the  control  and 
administration  of  the  Brazilian  viticultural  progress  and 
legislation. 

The  Institute  de  Fermentation,  through  its  operation 
of  oenological  stations,  has  studied  the  variety  of  plants 
which  could  be  acclimated  in  the  different  districts  result- 
ing  in  wines  of  "Premiere  Qualite!”  which  are  obtained 
from  various  types,  including  Mousscux  (champagne)- 
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The  species  labrusca  is  being  replaced  progressively  by  the 
species  Vitis  vinifera  which  suits  in  particular  the  State 

of  Rio  Grande. 


CYPRUS 

A  land  of  sunshine  and  flowers,  Cyprus  is  one  of  the 
most  beautiful  islands  in  the  Mediterranean.  One  of  its 
mountains,  Mt.  Troodos,  rises  to  a  peak  of  6,400  feet.  It 
is  a  wine  growing  country  long  famous  for  its  grapes, 
oranges,  olives  and  other  products.  It  occupies  3,600 
square  miles,  and  is  a  land  full  of  history,  romance  and 
linked  with  many  a  classical  legend.  It  is  said  that  the 
Muscat  first  spread  from  this  island  having  been  brought 
into  Europe  by  the  returning  crusaders.  Its  annual  pro¬ 
duction  of  grapes  is  about  65,000  tons,  28,000  tons  of 
which  are  used  for  making  about  5  million  British  gal¬ 
lons  of  wine.  About  2,000  tons  of  grapes  are  made  into 
about  700  tons  of  grape  concentrate  or  concentrated  grape 
juice.  Raisins  are  also  made  from  the  local  red  grapes  of 
certain  areas  and  from  the  Sultana  and  the  Korinthiaki  to 
the  extent  of  about  6,000  tons  per  year.  Some  fresh  grapes 
are  exported,  and  some  are  fermented  and  distilled  directly 
into  spirits  and  brandy. 

For  many  years  Egypt  was  their  principal  customer  for 
wine.  The  United  Kingdom  became  their  principal  outlet 
after  a  serious  slump  following  the  almost  complete  closing 
down  of  the  Egyptian  market.  The  quota  for  the  United 
Kingdom  in  1947  was  3,900  tons  of  wine  of  various  types 
and  450  tons  of  brandy.  Most  of  the  wines  of  Cyprus  are 
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consumed  locally.  Sherry  (pale  dry)  is  one  of  their  prin¬ 
cipal  wines. 


PALESTINE 

Palestine,  its  area  bordering  the  eastern  edge  of  the 
Mediterranean,  has  a  soil  and  climate  well  adapted  for  wine 
growing  and  considerable  quantities  of  wine  are  produced. 
It  is  one  of  the  earliest  wine  producing  countries  still  pro¬ 
ducing  wine.  Their  products  at  present  bear  such  names 
as  Palestine  Sauternes,  Palestine  Sherries,  etc.  At  Jaffa,  its 
principal  seaport,  and  south  of  it,  is  the  fruit-growing  area 
producing  most  extraordinary  grapes  and  oranges.  Rishon- 
le-Zion  is  at  present  the  principal  wine  growing  section 
where  most  of  the  growing  of  vines  and  producing  of  wine 
are  being  developed  by  the  Jewish  inhabitants. 

WINEMAKING  IN  AUSTRALIA 


Although  the  records  show  that  the  first  grape  vines 
were  planted  at  Parramatta  in  1788,  the  earliest  com¬ 
mercial  vineyard  was  established  in  about  1842.  The  first 
case  of  commercial  grape  wine  was  sent  to  Queen  Victoria 
in  1845. 

The  production  of  wine  in  Australia  has  increased 
steadily  since  1911.  Data  as  to  its  production  follows: 


1911-1921 

1921-1922 

1931-1932 

1939-1940 

1946-1947 


4,975,000  gal.  (Imperial) 
8,543,000  gal.  (Imperial) 
14,191,000  gal.  (Imperial) 
14,775,000  gal.  (Imperial) 
25,000,000  gal.  (approx.) 
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The  Australian  Government  reported  the  following 
consumption  of  alcoholic  beverages  in  Australia  in  1939- 

1940: 

Spirits  0.261  gals,  per  capita,  1,825,399  gals,  consumed 

Beer  11.08  gals,  per  capita,  77,890,588  gals,  consumed 

Wine  0.36  gals,  per  capita,  2,500,000  gals.  (est.) 

Local  consumption  in  Australia  varied  since  1946  from 

6  to  8  million  gallons  per  year. 

Australia  annually  exports  a  considerable  quantity  of 
wine,  chiefly  to  England.  The  pre-war  exports  reached  a 
peak  of  3,719,490  gallons  in  1938-39.  At  that  time  the 
export  trade  in  wine  ran  17th  in  monetary  value,  amount¬ 
ing  to  981,143  pounds  sterling. 

In  1939-40  there  were  in  production  some  127,000 
acres  of  vineyards  (ranking  fifth  in  land  area  of  agri¬ 
cultural  crops  and  exceeded  only  by  cereal  crops,  hay, 
sugar  cane  and  orchards) .  The  crop  of  this  vineyard  acre¬ 
age  was  roughly  divided  as  follows: 

13,769  tons  of  table  grapes 
69,657  tons  of  raisins  and  Sultanas 
25,526  tons  of  currants 
14,775,369  gallons  of  wine 

In  1948  it  was  estimated  that  there  were  40,000  acres 
of  vineyards  in  south  Australia  alone.  This  area  produces 
80  per  cent  of  all  Australian  wines. 

The  wine  industry  in  Australia  is  fairly  wide  scattered, 
with  vineyards  planted  in  New  South  Wales,  South  Aus¬ 
tralia,  and  Western  Australia.  The  most  extensive  vine¬ 
yards  are  those  located  along  the  Murray  River  in  South 
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Australia,  and  in  New  South  Wales.  A  considerable  quan¬ 
tity  of  fine  white  wine  grapes  are  grown  in  the  Hunter 
River  Valley  district  of  New  South  Wales,  about  100  miles 
from  Sidney,  where  some  of  the  finest  white  wines  of 
Australia  are  produced.  It  is  here  that  Australia’s  Dry 
Riesling  hock  is  produced. 

As  in  California,  fortified  wines  are  produced  in  greater 
quantity  than  table  wines.  The  chief  wine  types  produced 
are  port,  sherry,  Riesling,  Chablis,  sauterne,  claret,  Bur¬ 
gundy,  sparkling  hock,  sparkling  Burgundy  and  cham¬ 
pagne. 

Australia’s  inland  areas’  semi-tropical  climate  produces 
to  perfection  dessert  wines  of  the  port  and  sherry  types. 
This  dry  atmosphere  affords  protection  from  fungus  dis¬ 
eases.  Most  of  these  inland  areas  are  irrigated  and  all  of 
Australia’s  important  wine  industry  is  located  here. 

The  hot  dry  summers  provide  ideal  drying  conditions 
for  raisins  and  other  dried  fruit  and  for  sherry  wine. 
The  irrigation  wines  are  produced  in  Victoria,  Mildura, 
Rutherglen  and  Murrumbidgee.  The  main  wine  towns  in 
South  Australia  are  Clare,  Barossa,  Adelaide,  McLaren 
and  Watervale. 

Some  of  the  Hunter  River  Valley  white  wines,  it  is 
said,  compare  favorably  with  our  best  white  wines,  but  the 
sauternes  are  deficient  in  flavor  compared  with  our  Cali¬ 
fornia  sauternes  from  Livermore.  The  clarets,  on  the  other 
hand,  are  said  to  compare  favorably  with  our  clarets,  and 
many  of  these  are  composed  chiefly  of  Cabernet  Sauvignon 
grapes  which  we  would  market  as  straight  Cabernet.  The 
ports  arc  largely  full-bodied  sweet  wines  made  from  grapes 
that  are  almost  raisined  at  the  time  of  crushing.  As  much 


421 


Wines  of  Other  Lands 

care  is  taken  in  the  production  of  sherries  as  is  observed  in 
California.  The  sherries  of  Australia  are  not  baked,  but 
they  are  allowed  to  mature  in  50-gallon  oak  casks  for  sev¬ 
eral  years  before  marketing.  A  considerable  quantity  of 
the  sherry  sold  in  Australia  is  a  blend  of  Flor  sherry,  pie- 
pared  by  aging  fortified  sherry  material.  The  sherries  that 
some  of  our  most  highly  regarded  California  winemen 
tasted  in  Australia  were  declared  to  be  superior  to  our 
average  California  sherry,  and  to  have  more  of  the  bouquet 
and  body  of  Spanish  sherries.  An  increasing  amount  of 
sherry  is  now  being  made  mostly  from  the  Pedro  Ximenes 
by  the  Spanish  Flor  method  in  this  country,  but  otherwise 
both  sherry  and  port  are  normally  matured  over  a  period 
of  several  years  (3  to  5)  in  small  casks  (about  60  gallons) 
in  a  warm  part  of  the  winery  without  any  artificial  heat. 
Very  little  use  is  made  of  the  solera  system  in  Australia  for 
sherry. 

In  producing  Flor  sherry  thousands  of  gallons  of  se¬ 
lected  young  white  wines  are  germ-proof  filtered  into 
hogsheads  or  puncheons  and  inoculated  with  the  Flor 
culture.  Under  the  Flor  each  cask  varies  a  little.  The 
sherry  is  then  blended,  bulked  and  fortified  to  prevent 
further  development  and  after  some  maturation  is  ready 
for  bottling.  The  climate  of  the  wine  areas  of  Australia 
seems  quite  appropriate  for  the  making  of  Flor  sherry. 

Champagne  is  made  in  Australia  in  a  number  of  wine¬ 
ries  by  the  classical  champagne  bottle-fermentation  proc¬ 
ess,  usually  in  underground  cellars. 

There  are  only  six  large  wineries  in  Australia,  of  which 
the  largest  is  Seppelts,  located  in  Seppeltsville  not  far  from 
Renmark  in  South  Australia.  There  is  only  one  large 
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winery  in  Western  Australia,  but  there  are  a  large  number 
of  very  small  wineries,  some  operated  by  former  Yugoslavs. 

The  production  of  Australian  wines  is  closely  super¬ 
vised  by  the  several  state  departments  of  agriculture  and 
by  the  Department  of  Commerce.  Wines  for  export  must 
meet  export  standards  of  the  Department  of  Commerce 
and  must  be  certified  by  the  Department  of  Commerce 
inspectors.  The  Australian  Wine  Association  is  a  closely 
knit  body  that  for  many  years  has  been  prominent  in  im¬ 
proving  the  production  and  marketing  of  Australian 
wines.  They  are  handicapped  for  viticultural  research. 
Other  organizations  having  to  do  with  wine  are  the  Aus¬ 
tralian  Wine  Producers’  Association,  the  Federal  and  State 
Grape  Growers’  Council,  the  Vineilm  and  Cooperative 
Stores,  and  Montpelier  of  Australia  where  young  men  are 
agriculturally  trained.  At  the  present  time  the  Australian 
Wine  Association  maintains  a  research  station  at  the  Waite 
Agricultural  Research  Institute  in  Adelaide,  South  Aus¬ 
tralia.  Under  direction  of  these  associations  and  experi¬ 
mental  stations,  studies  have  been  conducted  into  the 
micro-biological  disorders  of  Australian  wine.  They  have 
successfully  overcome  the  widespread  spoilage  of  Aus¬ 
tralian  sweet  wine  caused  by  alcohol-tolerant  lacto- 
bacillus.  They  have  produced  sherry  by  the  Flor  process 
after  extensive  research  in  this  field. 

The  Roseworthy  College  at  Adelaide  has  done  experi¬ 
mental  work  in  winemaking  and  the  Victorian  Depart¬ 
ment  of  Agriculture  has  been  responsible  for  the  great 
improvement  in  Australian  wines,  for  the  introduction  of 
better  grape  varieties,  for  the  introduction  of  Flor  yeast 
from  Spain,  and  for  the  methods  of  making  port  and 
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other  wine  in  Australia.  .It  was  learned  that  in  certain 
wine  areas  of  Australia  nearly  all  wines,  if  left  exposed  to 
the  air  or  with  air  spaces  in  the  casks,  developed  a  wild 
Flor  film.  These  films  were  carefully  examined  at  times 
and  many  of  them  were  found  to  be  undesirable.  For  this 
reason  only  specially  prepared  cultures  of  Flor  yeast  weie 
used  for  sherry.  An  effort  was  made  to  prevent  Flor  for¬ 
mation  in  other  wines.  It  was  learned  that  if  the  air  above 
the  wine  contained  too  much  carbon  dioxide  no  film  would 
form.  Wine  destined  to  become  sherry  is  usually  thor¬ 
oughly  aerated  and  even  left  out  in  the  weather  as  it  is  in 
Spain  so  that  the  temperature  changes  will  drive  out  all 
carbon  dioxide.  Tartaric  acid  and  calcium  sulfate  may  be 
added  to  raise  the  pH  in  sherry  materials  but  the  sulfate  is 
more  often  added  to  impart  a  slight  bitterness  desired  in 
their  sherry. 

At  times  it  has  been  said  that  "the  big  three  W’s  of 
this  largest  of  islands  are  wool,  wheat  and  wine,  and  that 
the  greatest  of  these  is  wine.”  However  true  this  is,  it  is 
certain  that  wine  has  played  a  most  important  part  in  the 
progress  of  South  Australia. 

It  is  claimed  that  Australia’s  year  of  highest  wine  pro¬ 
duction  was  1937  to  1938,  with  about  20  million  gallons  of 
wine;  there  is  usually  about  that  much  in  reserve.  The 
highest  point  of  any  year  of  exportation  was  about  4  mil¬ 
lion  gallons.  The  usual  average  is  over  2  million. 

Winemaking  in  Australia  is  big  business.  The  grape 
is  the  most  important  and  oldest  agricultural  product  and 
it  has  four  times  the  volume  of  the  apple,  the  next  biggest 
fruit  crop.  There  is  some  wine  growing  in  every  state  in 
the  Commonwealth;  usually  about  14,000  tons  of  grapes 
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are  used  fresh,  about  400,000  tons  are  used  for  drying  and 
130,000  tons  are  used  for  wine. 

Practically  all  grapes  used  for  wine  in  this  country 
belong  to  the  species  Vitis  vinifera. 

The  most  important  varieties  used  are: 

Black.  Shiraz  (Syrah)  (not  the  Petite  Sirah  grown  in 
California) ,  Grenache,  Mataro,  Carignane,  Cabernet, 
Sauvignon,  Pinot. 

White.  Gordo  Blanco,  Doradillo,  Pedro  Ximenes, 
Riesling,  St.  Emilion  (Ugni  Blanc),  Albillio,  Semilion, 
Madeira,  Verdelho,  Tokay,  Sercial,  Palomino,  and  Muscat 
varieties. 

Winemaking  is  in  general  carried  out  by  the  classical 
European  methods,  modified  by  the  use  of  modern  ma¬ 
chinery  as  in  California.  Grapes  are  picked  and  crushed 
as  they  are  in  California  except  that  the  industry,  the 
wineries,  the  crushers  are  smaller  and  less  use  is  made  of 
mechanical  devices  for  unloading  trucks  and  feeding  the 
crushers. 

Pure  yeast  cultures  are  used  in  some,  but  not  all,  wine¬ 
ries.  They  are  obtained  from  commercial  laboratories  and 
from  state  departments  of  agriculture.  The  culture  is 
multiplied  in  sterile  grape  juice  at  the  winery  to  prepare  a 
starter  which  is  added  to  the  must  in  the  proportion  of  two 
to  five  per  cent.  Fermentations  are  carried  to  dryness  in 
the  making  of  dry  wines  only. 

No  sugar- water  solutions  are  added  to  the  must.  They 
are  used  only  for  the  'dosage’  in  champagne-making. 

Density  of  juice  varies  from  10  to  about  17  Baurne 
according  to  variety  and  district,  but  for  sweet  wines  in 
non-irrigated  areas,  it  is  commonly  between  13  and  1E5 
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Baume.  For  dry  wines,  values  between  1 1  and  14  are  more 
common. 

Acidity  also  shows  a  wide  variation  according  to  variety 
and  district,  but  values  between  4  and  6  grams  per  litei 
as  tartaric  acid  are  common  in  musts  used  for  sweet  wines, 
while  slightly  higher  values  are  common  in  the  musts  used 
for  dry  wines. 

Cellar  treatment  includes  racking,  fortifying,  filtering 
(both  clarifying  and  sterilizing)  fining  (bentonite,  gela¬ 
tin  and  tannin,  casein  and  isinglass  are  among  the  fining 
agents  commonly  used) ,  pasteurizing,  refrigerating,  blend¬ 
ing,  and  bottling.  Refrigeration  and  pasteurization  are 
used  much  less  than  in  California  and  artificial  baking  is 
used  hardly  at  all. 

Sulfur  dioxide  is  used  in  the  form  of  aqueous  solutions 
of  sulfurous  acid  liquefied  sulfur  dioxide  and  potassium 
metabisulfite.  Fumes  from  burning  sulfur  are  also  used 
to  disinfect  casks. 

No  other  preservatives  are  added  to  wines  apart  from 
alcohol  and  citric  and  tartaric  acids.  Ammonium  phos¬ 
phate  is  sometimes  used  to  stimulate  fermentation,  but  no 
other  chemicals  are  used. 

With  the  exception  of  fermented  apple  cider,  fruit  and 
berry  wines  are  made  to  only  a  very  small  extent. 
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ACIDS  AND  THEIR  SIGNIFICANCE 

IN  WINES 


One  of  the  most  significant  components  of  wine,  found 
either  in  the  grape  or  formed  in  the  wine,  or  one  that  may 
be  added  to  wine,  is  acid.  The  principal  natural  acids  of 
grapes  are,  in  order  of  importance:  tartaric,  H2C4H4Oe 
(dihydroxy  succinic  acid),  including  potassium  hydrogen 
tartrate,  KHC4H402;  malic  (hydroxysuccinic  acid 
H2C405)  ;  and  citric  (H3C0H5O7).  Hartman  and  Hill- 
ig  reported  1.07  per  cent  tartaric  acid,  0.31  per  cent  malic 
acid  and  0.02  per  cent  citric  acid  in  Concord  grape  juice. 
Many  other  investigators  have  also  reported  the  presence 
of  these  three  natural  acids  in  grape  juice  and  wine. 
Tartaric  acid,  which  appears  in  substantial  amounts  in 
unripe  grapes,  gradually  diminishes  during  ripening,  form¬ 
ing  potassium  bitartrate  or  cream  of  tartar.  Tartaric  acid 
and  cream  of  tartar  (KHC4H4On)  are  the  most  char¬ 
acteristic  natural  ingredients  of  acid  character  found  in 
grape  wine.  They  do  not  occur  in  any  other  fruit  used  for 
wine.  Malic  acid  also  becomes  less  as  the  grapes  become 
riper.  As  the  acidity  of  grapes  becomes  less  during  ripening 
because  of  the  disappearance  of  organic  acids,  the  apparent 
potassium,  calcium,  and  magnesium  content  increases.  In¬ 
vestigators  in  this  field  have  reported  the  presence  of 
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succinic  and  lactic  acid  in  fresh  ripe  grapes.  There  is  no 
doubt  that  still  other  acids  are  present,  but  they  are  present 
in  very  minute  quantities.  Succinic  acid  (ethylene  d.- 
carboxylic  acid),  may  be  formed  by  the  fermentation  of 
tartaric  acid.  During  fermentation,  storage,  and  cellar 
treatment,  and  especially  during  refrigeration,  a  large  por¬ 
tion  of  the  potassium  hydrogen  tartrate  (cream  of  tartar) 
is  removed.  The  hydrogen  of  this  salt  is  only  slightly  dis¬ 
sociated  so  that  when  this  salt  is  precipitated  it  removes 
but  a  small  portion  of  hydrogen  ions  and  hence  the  pH  is 
not  greatly  affected. 

After  grapes  are  crushed  and  the  juice  exposed  as  in 
fermentation,  other  acids  may  appear  originating  either 
from  molds,  wild  yeast,  or  bacteria  (from  the  air  or  from 
the  surface  skins  or  stems).  Before,  during,  or  after  fer¬ 
mentation,  acids  such  as  sulfurous  acid  may  be  added  a$ 
inhibitors  or  as  a  preservative.  On  oxidation  some  of  this 
will  form  sulfuric  acid.  When  sulfur  dioxide  is  added  to  a 
must  or  to  a  sweet  wine,  a  portion  of  it  is  bound  in  loose 
combination  by  sugars,  aldehydes  and  other  compounds. 
A  slowly  diminishing  portion  remains  as  free  sulfur 
dioxide.  The  bound  sulfur  dioxide  has  a  definite  bacteri¬ 
cidal  effect  even  when  very  little  free  sulfur  dioxide  is 
present,  although  the  free  sulfur  dioxide  is  a  number  of 
times  more  effective  than  that  which  is  combined. 

Acids,  such  as  tannic,  citric,  malic,  or  tartaric,  are 
sometimes  legally  added  to  wine  to  make  up  a  natural 
deficiency  of  acid  in  the  must  or  in  the  wine,  but  only 
under  carefully  prescribed  conditions.  Maintaining  a 
standard  acid  strength  inhibits  the  growth  of  certain  mi¬ 
croorganisms  which  would  spoil  the  wine.  Such  organisms 
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liave  been  known  to  grow  in  dessert  wines  (over  14  pen 
cent  alcohol)  containing  less  than  0.5  per  cent  acid.  Some, 
of  the  principal  acids  that  occur  through  contamination 
or  infection  are  acetic  and  lactic  acids.  There  are,  off 
course,  other  rarer  acids  which  appear  during  the  decom¬ 
position  and  putrefaction  of  the  must  or  wine;  however, 
these  occur  so  infrequently  that  no  further  reference  will 
be  made  to  them. 

Dr.  J.  C.  M.  Fornachon,  in  his  classical  work,  Bacterial 
Spoilage  of  Fortified  Wines,  stated  that  "the  susceptibility 
of  bacterial  spoilage  is  very  largely  governed  by  the  acidity 
of  the  must  and  resulting  wine  and  thus  the  control  of: 
acidity  should  play  an  important  part  in  the  control  of: 
spoilage.  Several  hundred  samples  of  dry  wines  had  beeni 
opened  for  analysis  by  the  author  about  the  same  time.. 
After  a  few  months  all  wines  stored  at  68°  F.  made  with] 
vinifera  low  acid  grapes  had  become  acetic  and  otherwise] 
spoiled,  while  practically  all  made  from  typical  labruscax 
high  acid  grapes  were  still  apparently  sound.” 

The  two  acids  that  are  most  common  in  wine  are:  first: 
— tartaric  (including  cream  of  tartar),  a  fixed  acid  with¬ 
out  which  wine  would  lose  its  identity  as  wine;  and  the1 
second,  which  is,  no  doubt,  the  biggest  nuisance  in  the- 
winery,  acetic  acid  CH3COOH,  a  volatile  acid.  The1 
latter  usually  results  from  lack  of  vigilance  during  wine¬ 
making,  and  if  present  in  certain  amounts  renders  the- 
wine  substandard.  Some  states  prohibit  such  wine,  con¬ 
taining  over  0.14  gram  of  volatile  acid  per  100  ml.,  fromi 
being  sold. 

In  reviewing  in  general  the  acids  found  naturally  in 
wine,  those  sometimes  added  to  wines,  and  those  which  are 
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formed  through  carelessness,  it  should  be  noted  that  they 
fall  naturally  into  two  classes.  Tartaric,  citric,  ma  te, 
acetic,  have  the  properties  commonly  associated  with  acids, 
such  as  relatively  high  hydrogen  ion  concentration  (in 
order  given)  which  give  them  a  "sour”  or  "acid  taste. 
Their  pH  value  becomes  larger  in  above  order,  indicating 
in  other  words,  that  tartaric  acid  is  more  highly  dissociated 
in  solution  than  the  other  natural  acids.  On  the  other  hand 
tannic  acid  or  tannin  is  an  acid  only  from  a  chemist  s  point 
of  view  because  of  the  manner  in  which  it  forms  chemical 
compounds.  In  the  small  proportions  occurring  in  wines 
or  in  which  it  may  be  added  to  wine,  it  does  not  appreci¬ 
ably  change  the  hydrogen  ion  concentration  (pH)  nor  the 
"sourness”  of  wine.  Its  addition  gives  wine  an  astringent 
puckery  taste.  Because  of  these  differences  in  the  acids 
named,  the  two  groups  must  be  considered  separately.  As 
is  well  known,  wines  may  have  the  same  titratable  acidity 
but  differ  somewhat  in  pH.  Tartaric  is  more  effective  than 
citric  or  malic  acid  in  lowering  the  pH  value  without  in¬ 
creasing  too  much  the  titratable  acidity. 

Section  178.139,  Regulations  7,  U.  S.  Treasury  Depart¬ 
ment  1945,  states  as  follows:  "Neutralizing  agents  which 
do  not  render  wine  injurious  to  health,  such  as  neutral 
potassium  tartrate  (K2C4H406)  of  calcium  carbonate, 
may  be  used  to  reduce  excessive  acidity  of  wine.  Sterilizing 
and  preserving  agents,  such  as  sulfur  dioxide,  potassium 
metabisulfite  or  sodium  metabisulfite,  may  be  used  in 
limited  quantities.  When  neutralizing  agents  are  used  to 
reduce  excessive  acidity  in  wine,  as  authorized  in  this 
section,  the  winemaker  shall  keep  a  record  showing  ( 1 )  the 
date  of  use,  the  kind  and  quantity  of  neutralizing  agent 
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used,  and  the  kinds  and  cjuamtities  of  wine  in  which  used, 
and  (2)  the  acid  content  of  the  wine  both  before  and  after 
use  of  the  neutralizing  agent.” 

This  privilege  refers  only  to  natural  acidity,  and  it 
originated  in  the  desire  of  winemakers  to  reduce  the  acidity 
of  certain  wines  produced  from  high  acid  grapes,  mostly 
of  the  labrmca  species.  The  acids  must  not,  of  course,  be 
reduced  to  below  five  parts  per  thousand  parts  of  wine,  if 
the  wine  is  to  be  sold  as  standard.  This  neutralizing  con¬ 
cession  does  not  extend  the  privilege  to  those  who  would 
reduce  volatile  acidity  attributable  to  acetic  acid.  The 
presence  of  volatile  acidity  is  more  significant  than  the 
mere  high  and  objectionable  acetic  sourness.  It  is  more 
than  likely  that  the  wine  is  also  contaminated  with  other 
bacterial  products  unfit  for  human  consumption. 

If  one  should  use  the  ordinary  neutralizers  of  an  alka¬ 
line  nature  of  alkaline  earth  carbonates,  it  is  the  natural 
acids  that  would  first  be  completely,  or  almost  completely, 
removed  or  rendered  inert  before  acetic  acid  would  be 
affected. 

The  usual  neutralizers  are  calcium  carbonate  (lime¬ 
stone,  marble,  chalk),  calcium  hydroxide  (slaked  lime, 
hydrated  lime) ,  and  magnesium  carbonate.  These  sub¬ 
stances,  contrary  to  the  general  expectation,  have  a  selec¬ 
tive  action  on  tartaric  acid  and  cream  of  tartar  which  in 
case  of  added  lime  neutralizer  are  precipitated  as  crystal¬ 
lized  calcium  tartrate  and  removed  (precipitated)  from 
the  solution.  The  volatile  acidity  attributable  to  acetic 
acid  is  not  affected  until  all  or  practically  all  of  the  tar¬ 
trates  and  other  natural  acidity  are  removed.  After  that, 
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the  acetic  acidity  is  gradually  reduced  by  the  above- 
mentioned  neutralizers. 

The  origin  and  purpose  of  the  use  of  neutralizers  was 
to  reduce  the  high  natural  acidity  of  certain  wines  pro¬ 
duced  from  grapes  which  contained  an  abnormal  -or  above 
average  natural  acid  content.  This  condition  is  tare  in 
the  generally  low  acid  grapes  grown  in  the  Pacific  coast 
areas,  but  it  is  likely  to  occur  in  the  high  natural  acid 
grapes  of  the  middle  west  (Ohio  and  Michigan)  and  in 
the  grapes  grown  in  the  eastern  wine  areas  (New  York). 

The  permission  given  to  winemakers  to  reduce  excess 
acidity  by  neutralizers  fortunately  does  not  apply  to  wine 
of  high  volatile  acidity.  To  permit  the  use  of  neutralizers 
to  reduce  volatile  acidity  might  possibly  enable  the  im¬ 
proper  utilization  of  spoiled  and  illegal  wine.  There  is 
nothing  particularly  bad  about  acetic  acid  as  such;  table 
vinegar  itself  contains  over  4  per  cent  of  acetic  acid.  The 
significant  factor  is  that  acetic  acid  infection  in  wine  is 
usually  the  result  of  gross  carelessness  on  the  part  of  the 
winemaker  and  is  almost  always  accompanied  by  other 
bacterial  decomposition,  some  of  which  is  known  to  be 
dangerous  to  health. 

• 

Volatile  acetic  formation  has  been  checked  and  re¬ 
duced  in  a  number  of  ways.  Mathieu  reported  that 
secondary  fermentation  had  caused  a  40  per  cent  decrease 
in  volatile  acid.  Fessler  and  Johnson  patented  a  method  of 
removing  acid  from  wine  by  passing  a  continuous  supply 
of  wine  into  a  heating  chamber  to  vaporize  a  portion  which 
included  volatile  acid.  The  vaporized  and  unvaporized 
portions  of  wine  are  separately  removed  from  the  chamber 
and  the  vapor  is  passed  into  contact  with  a  granular  re- 
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»igcnt  such  as  sodium  bicarbonate  for  removing  acid,  tin 
remainder  of  the  vapor  is  condensed  and  the  condensec 
vapor  restored  to  the  unvaporized  portion  of  the  wine. 

Dr.  Cruess  and  A.  Podgorny  found,  as  did  others,  thai 
neutralization  of  volatile  acid  is  not  effective  as  it  does  no: 
destroy  the  acid.  With  the  application  of  Jerez  yeast  thei 
reduced  the  volatile  acidity  in  wine  from  0.15  gram  ir 
100  ml.  to  0.024.  They  suggested  that  the  wine  be  pasteur 
ized,  then  100  parts  per  million  of  sulfur  dioxide  be  addec 
and  also  a  starter  of  Jerez  yeast.  The  wine  should  be  storec 
at  a  relatively  shallow  depth  in  tanks  or  barrels  with  bung: 
plugged  loosely  with  cotton.  The  writer,  in  experimenting 
with  Jerez  cultures  furnished  by  Dr.  Cruess,  reduced  b) 
half  the  quantity  of  volatile  acid  (acetic)  by  inoculating 
the  basic  wine  with  the  culture.  This  process  is  used  or 
a  commercial  basis  in  Oregon.  The  Oregon  winemakei 
claimed  he  had  learned  the  method  of  reducing  volatile 
acidity  by  Chalon  film  yeast,  which  is  the  same  or  similar 
to  Jerez  film  yeast,  not  from  Dr.  Cruess  but  in  France 
Schandori  stated  that  dead  yeast  cells  increase  the  destruc¬ 
tion  of  acids  in  wine.  Muller  reduced  the  acidity  of  wine, 
must  and  other  fruit  juice  preparations  by  electrolyzing 
the  material  in  a  partitioned  cell. 

It  was  concluded  at  one  time  that  the  presence  of  cal¬ 
cium  tartrate  was  proof  that  lime  neutralization  had  been 
used,  but  now  it  is  known  that  calcium  tartrate  often  oc¬ 
curs  naturally  in  wine.  It  has  been  found  in  wine  that  has 
not  been  treated  with  lime  compounds  at  all. 

Meniso  stated  that  potassium  bicarbonate  is  sometimes 
used  as  a  deacidifying  agent.  He  advocated  that  the  quan¬ 
tity  of  deacidifying  salt  to  be  used  should  be  calculated  not 
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on  the  total  acidity  of  the  wine,  but  on  the  total  quantity 
of  tartaric  acid  which  it  contains,  and  that  only  one-half  to 
two-thirds  of  the  latter  should  be  eliminated  to  avoid  re¬ 
ducing  the  acidity  to  too  low  limits  since  deacidification 
may  be  followed  by  malo-lactic  fermentation.  According 
to  Baragiola  and  Godet,  wines  deacidified  with  calcium 
carbonate  have  a  lower  tartaric  acid  and  a  higher  calcium 
content;  the  ash  and  the  alkalinity  of  the  ash  is  also  higher. 
The  total  acids  (by  titration)  are  lowered  due  to  precipi¬ 
tation  of  tartaric  acid  and  the  formation  of  soluble  calcium 
salts  of  other  free  fruit  acids.  The  degree  of  acidity  (con¬ 
centration  of  H  ions:  acid  taste)  is  lowered  relatively 
more,  because  of  the  precipitation  of  strongly  dissociated 
tartaric  and  the  repression  of  the  dissociation  of  other  free 
fruit  acids,  especially  malic,  through  soluble  salts  of  equal 
ionization. 

Laborde  found  that  cooling  wine  did  not  greatly  ac¬ 
celerate  the  separation  of  cream  of  tartar  unless  the  con¬ 
centration  of  the  potassium  ions  or  the  tartrate  ions  was 
increased  in  some  way.  Potassium  citrate  and  neutral  po¬ 
tassium  tartrate  were  both  very  efficient  in  increasing  the 
rate  of  separation  of  cream  of  tartar;  the  rate  of  separation 
in  wines  so  treated  being  a  great  deal  more  rapid  at  low 
temperatures  than  at  high  ones.  Cream  of  tartar  added  to 
wine  had  no  appreciable  effect  on  the  rate  of  precipitation. 
Pasteurization  lessened  the  tendency  of  cream  of  tartar  to 
separate. 

When  tartaric  acid  is  added  to  grape  juice  it,  of  course, 
increases  the  amount  of  acid  present  and  tends  to  remove 
excess  potassium  compounds.  The  usual  practice  in  winer- 


434 


WINES  of  the  WORLD: 

ies  is  to  blend  out  to  some  extent  high  volatile  acid  content 
by  addition  to  wines  low  in  volatile  acids. 

In  table  25  the  resulting  reduction  of  fixed  and  vola¬ 
tile  acidity  in  wine  attributable  to  the  addition  of  com¬ 
monly  used  neutralizers  is  shown. 

When  gelatin  or  isinglass  is  added  to  wine  for  affecting 
a  mechanical  clarification  or  "fining”  during  cellar  treat¬ 
ment,  some  natural  tannic  acid  is  removed  from  the  wine 
together  with  colloidal  and  other  suspended  matter.  Tan¬ 
nic  acid  is  sometimes  added  to  maintain  the  same  tannic 
acid  concentration  as  existed  before  the  cellar  treatment. 
While  this  old  cellar  practice  is  being  abandoned  in  favor 
of  refrigerating  and  other  processes,  winemakers  generally 
agree  that  the  addition  of  tannic  acid  is  sometimes  abso¬ 
lutely  necessary  for  clarification.  It  has  an  additional  ad¬ 
vantage  in  the  clarification  of  wine  because  of  its  action 
on  bacteria,  molds,  and  fungi,  aiding  in  their  removal  or 
inhibiting  their  further  growth.  Formachon  showed  that 
the  amounts  of  tannin  and  alcohol  in  the  wine  have  an  im¬ 
portant  effect  on  bacterial  growth.  He  found  that  80  parts 
per  million  of  sulfur  dioxide  or  a  pH  of  3.5  prohibited 
growth  in  fortified  wine  and  that  five  types  of  lactobacil- 
lus  were  killed  by  pasteurizing  at  70  C.  for  one  minute. 

Acid  plays  a  very  significant  role  in  the  production  of 
commercial  wine  in  that  this  item  alone  governs  the  extent 
to  which  sugar-water  solution  may  be  legally  added  to 
must  or  wine,  and  still  permit  the  finished  product  to  be 
considered  as,  and  appropriately  labeled  as,  a  natural  or 

standard  wine. 

If  the  natural  acid  (total  acids  minus  the  volatile  acid) 
content  of  must  (juice)  is  5.1  parts  per  1,000  parts  of 
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must,  20  gallons  of  sugar- water  may  be  added  to  1,000 
gallons  of  wine  must  and  for  every  additional  one-tentli 
part  of  acid  present,  20  more  gallons  of  sugar-water  may 
be  added.  The  maximum  volume  of  sugar-water  that  may 
be  supplied  occurs  when  the  natural  acid  content  of  the 
must  is  7.6  parts  or  more  in  1,000  parts  of  must.  This 
amounts  to  an  addition  of  538.4  gallons  of  sugar- water  to 
1,000  gallons  of  must. 

(See  Bureau  of  Internal  Revenue  Regulations  No.  7 
Wine— 1945.) 

In  the  case  of  grape  wine,  if  the  Balling  of  the  oiiginal 
juice  is  too  low  to  produce  on  complete  fermentation  not 
over  13  per  cent  alcohol  by  volume,  enough  sugar  may  be 
included  within  the  volume  of  sugar-water  solution  used 
for  amelioration  to  bring  this  about. 

This  privilege  accorded  the  winemaker  under  the  law 
to  ameliorate  wine  or  must  with  sugar- water  solution,  be¬ 
fore,  during,  or  after  fermentation,  provided  the  natural 
acidity  justifies  it,  is  governed  solely  by  the  natural  acid¬ 
ity  of  the  unfermented  juice  of  sound,  ripe  grapes  or  juice 
of  other  sound,  ripe  fruits  and  berries  or  the  must  result¬ 
ing  from  the  dilution  or  restoration  of  sound  grape  juice 
concentrate  or  fruit  juice  concentrate  to  its  original  Ball¬ 
ing. 

The  two  outstanding  natural  characteristics  of  berries 
(and  some  other  fruits)  are  low  sugar  content  and  high 
natural  acid  content.  Because  of  this  natural  deficiency 
of  sugar,  additional  dry  sugar  may  be  added  to  the  extent 
that  this  sugar-corrected  juice  on  complete  fermentation 
and  after  sweetening  will  not  contain  over  1 3  per  cent  al¬ 
cohol  by  volume.  After  this,  if  the  sugar  corrected  must 
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still  contains  over  five  parts  of  natural  acids  per  1,000 

parts,  it  may  be  ameliorated  to  the  extent  already  de-i 
scribed  above. 


Some  berries  (currants,  loganberries,  and  gooseberries)' 
have  an  abnormally  high  acidity,  which  may  be  20  or  more 
parts  of  acids  to  1,000  parts  of  juice.  After  this  high  acia 
juice  has  been  corrected  for  its  natural  deficiency  of  sugar: 
the  resultant  volume  of  corrected  juice,  if  it  still  contains 


20  parts  of  acids  per  1,000  parts,  may  be  ameliorated  60! 
per  cent  in  which  dilution  1,000  gallons  of  this  sugar-cor¬ 
rected  high  acid  juice  becomes  2,500  gallons  after  amelior¬ 
ation.  These  wines  may  still  bear  the  names  Loganberry, 
Currant,  and  Gooseberry. 

In  calculating  the  acidity  of  grape  juice,  the  acids  are: 
calculated  as  tartaric  acid,  in  apple  juice  they  are  calcu¬ 
lated  as  malic  acid,  and  in  berry  and  other  fruit  juices  and 
wines  they  are  calculated  as  citric  acid. 

Besides  the  methods  utilized  for  the  determination  ofl 
acids  in  must  or  wine  by  titration,  such  as  described  in 
the  A.O.A.C.  methods  of  analyses  and  other  texts,  use  has 
been  made,  in  recent  years,  of  a  procedure  referred  to  as 
the  pH  determination. 

A  winemaker  will  find  by  reasonable  attention  to  de¬ 
tails  that  he  can  get  the  best  results  (a  more  complete, 
rapid  and  more  germ-free  fermentation)  by  adjusting  his 
must  to  some  definite  pH.  It  is  well  known  that,  in  the 
large  batch  tartrate  recovery,  at  a  certain  pH  the  precipi¬ 


tation  is  most  satisfactory  and  complete. 

Until  recently  this  pH  procedure  was  considered  too 
advanced  and  scholarly  for  the  commercial  winery  but  at 
the  present  time  almost  any  employee  of  the  winery  with 
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Some  understanding  can  be  taught  to  make  this  reading 
using  a  simple  pH  meter.  It  may  at  times  be  as  convenient 
to  use  pH  indicator  paper  which  changes  to  various  colors 
at  different  concentrations  of  H  ions.  The  simple  pH  prin¬ 
ciple  involved  is  as  follows:  Pure  water  (HoO)  dissociates 
into  H+  and  OH-  ions  to  the  extent  of  1  gram— molecular 
weight  (about  18  grams  weight)  in  10  million  liters.  ,In 
each  liter  (1,000  ml.)  there  is  an  equal  concentration  of 
H  ions  which  is  lX10-7=pH7,  or  absolute  neutrality. 

The  acidity  in  any  solution  (including  wine)  is  due 
to  the  presence  of  an  excess  of  free  H  ions  over  similarly 
ionic  but  oppositely  charged  hydroxyl  ion  (OH-) :  the 
total  of  (H+-f-OH-)  being  constant.  When  any  acid  goes 
into  solution  some  of  it  splits  up  or  dissociates  and  liberates 
electrically  charged  particles  of  hydrogen  or  H  ions.  It  is 
the  H  ions  that  give  acid  properties  to  substances  and 
the  acid  activity  depends  on  the  concentration  of  H  ions. 

The  pH  scale  provides  a  measure  of  the  amount  of  dis¬ 
sociated  acid  in  the  solution  or  the  concentration  of  H  ions. 
Titratable  acidity  on  the  other  hand  provides  a  measure 
of  the  whole  of  the  acid,  both  that  which  is  ionized  or  dis¬ 
sociated  and  that  portion  of  the  acid  that  is  not  dissociated. 

The  pH  scale  is  based  on  the  principle  that  molar  solu¬ 
tion  of  HC1  (35.6  grams  of  hydrochloric  acid  in  1,000 
ml.  of  H20)  lies  at  O.  A  dilution  of  10  times  this  volume 
becomes  pHl  and  each  time  its  volume  is  multiplied  by 
10  the  pH  becomes  one  more;  when  it  reaches  pH7  the 
solution  is  technically  neutral  and  is  the  exact  balance  be¬ 
tween  acidity  and  alkalinity.  A  gram-molecular  weight  of 
sodium  hydroxide  in  1,000  ml.  of  water  will  produce  a 
pH  of  14  and  every  time  this  volume  is  multiplied  by  10 


438 


WINES  of  the  WORLD 


tiK  pH  becomes  one  less  until  the  pH  is  again  reduced  to 
7  when  it  again  becomes  neutral. 

What  are  the  ions  and  where  did  they  come  from? 

They  are  atoms  or  groups  of  atoms  that  have  gained 
or  lost  electrons.  If  they  have  lost  electrons  like  H  atoms 
do  when  they  form  compounds  like  acids  they  are  written 
H  ;  if  they  have  gained  electrons  as  a  group  of  atoms 
like  OH  do,  they  are  written  OH~. 

All  electrolytes  (compounds  which  when  in  solution 
conduct  the  electric  current)  which  include  all  acids,  bases 
and  salts,  when  in  solution  break  down  to  some  extent 
into  small  charged  particles  known  as  ions.  By  definition, 
acids  are  compounds  which  in  aqueous  solution  form  H 
ions;  bases  in  solution  produce  OH  ions  and  salts  in  solution 
produce  ions  but  neither  OH  nor  H  ions. 

Acids  and  bases  that  ionize  more  completely,  because 
of  their  large  concentration  of  H  ions  or  OH  ions  in  unit 
volume  are  strong  and  they  are  rated  weaker  and  weaker 
as  they  produce  less  and  less  H  ions  or  OH  ions  when  in 
solution.  HCL,  HNOs  and  H2S04  are  powerful  acids  be¬ 
cause  in  unit  volume  they  produce  a  hundred  times  as 
many  H  ions  as  acetic,  tartaric,  and  citric  acids  which  are 
relatively  weak  acids. 

When  an  acid  reacts  with  its  chemical  opposite,  a 
base,  the  H+ion  furnished  by  the  acid  combines  with  OH 
ion  furnished  by  the  base  to  form  undissociated  water 
(practically) ,  and  the  reaction  is  said  to  be  at  an  end  and 
the  solution  is  about  neutral.  The  OH  ions  exactly  balance 
the  H  ions.  There  are  a  few  exceptions  to  this  rule:  salts, 
formed  actually  or  theoretically  from  weak  acids  and 
strong  bases,  when  put  into  solution  hydrolyze  to  a 
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slight  extent  and  there  are  free  OH  ions  in  solution 
which  cause  it  to  produce  an  alkaline  reaction  (change  red 
litmus  to  blue) ;  salts  which  theoretically  or  actually  are 
formed  from  weak  bases  and  strong  acids  also  hydrolyze 
slightly  and  there  are  present  free  H  ions  which  cause 
the  solution  to  be  acid  (turn  blue  litmus  to  red) .  This 
instability  of  these  latter  salts  is  brought  about  due  to 
the  very  minute  ionization  of  water  (hydrolysis)  which 
has  already  been  referred  to  above.  This  would  appear  to 
be  a  nuisance,  yet  without  this  principle  operating  there 
would  be  no  such  thing  as  soap,  impure  water  could  not 
be  purified  with  aluminum  salts,  and  many  other  impor¬ 
tant  industrial  operations  would  no  longer  function.  In 
the  production  of  wine  we  are  almost  always  entirely  con¬ 
cerned  with  acids. 

The  origin  of  the  pH  scale,  its  meaning,  its  methods  of 
determination,  both  electrometrically,  or  colorimetrically 
(indicator  methods)  involves  a  number  of  scientific  laws 
and  considerable  mathematics  and  must  be  omitted  in  this 
text,  which  deals  with  simpler  and  more  practical  phases 
of  wine;  yet  it  has  been  well  established  that  the  effect  of 
acidity  on  the  harmful  growth  of  microorganisms  depends 
on  the  pH  value  rather  than  the  titratable  acidity  of  the 
wine. 
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USE  OF  PURE  YEAST  CULTURES, 
SULFUR  DIOXIDE,  AND  TEMPER¬ 
ATURE  CONTROL  IN  WINERIES 


Pute  yeast  cultures,  sulfur  dioxide,  and  temperature 
control  are  the  three  big  factors  in  modern  winemaking 
1  heir  use  constitutes  the  principal  improvements  in  comi 
mercial  winemaking  in  the  last  forty-odd  years.  How¬ 
ever,  wines  are  still  being  made,  particularly  in  Europe: 
which  are  rated  by  connoisseurs  as  superlative  and  yet,  ir: 
their  manufacture,  none  of  the  above  factors  is  involved: 
At  the  same  time  there  is  no  doubt  a  large  yearly  loss  at¬ 
tributable  to  spoiled  wine  because  one  or  more  of  these 
three  factors  have  not  been  applied.  It  is  almost  certain 
that  most  of  those  who  do  make  proper  use  of  these  pre¬ 
cautions  never  have  any  spoiled,  vinegar  sour,  ropy,  mous¬ 
ey,  or  otherwise  unfit  wine  on  their  premises  from  one 
year’s  end  to  another.  At  times,  however,  in  spite  of  what 
seems  to  be  most  extraordinary  care,  some  wine  may  go 
bad. 

Just  when  the  first  application  of  a  pure  yeast  culture: 
for  the  production  of  commercial  wine  was  made  would 
be  hard  to  say.  From  several  historical  facts,  however,  we 
can  judge  approximately  when  it  was  with  the  evidence 
of  origin  being  mainly  in  favor  of  France,  Germany, 
Italy,  and  Algeria.  All  these  countries  grew  and  made 
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commercial  use  of  pure  yeast  cultures  more  than  a 
century  ago.  Fermentations  intrigued  the  best  scientists 
of  France,  including  the  peerless  Lavoisier.  From  the  rec¬ 
ords  we  learn  that  Gay-Lussac  and  Fhenard  in  181 0,  and 
Saussure  in  1815,  were  the  first  to  publish  results  of  the 
exact  quantitative  determination  on  the  fermentation  of 
sugars  and  showed  that  100  parts  by  weight  of  sugar 
formed  51.34  parts  of  alcohol  and  48.66  parts  of  carbon 
dioxide.  The  following,  often-written,  chemical  equation 
of  Gay-Lussac  for  the  fermentation  of  grape  sugar,  is 
C6H1206— >2C02+  2C2H5OH,  the  average  alcohol-carbon 
dioxide  ratio  in  practice  is  1:1.  As  shown  by  Joslyn,  180.1 
pounds  of  grape  sugar  yield  92.12  pounds  of  alcohol 
and  88  pounds  of  carbon  dioxide;  92.12  pounds  of  alcohol 
is  equivalent  to  14.07  gallons  of  alcohol  at  25°  C.  and  88 
pounds  of  carbon  dioxide  is  equivalent  to  784  cubic  feet 
of  the  gas  at  25°  C.  (77°  F.) . 

It  was  about  this  time  that  the  microscope  was  being 
developed  and  as  a  result  progress  was  made  in  the  examin¬ 
ation  of  minute  organisms  that  promote,  retard,  or  spoil 
fermentations. 

It  was  principally  between  1860  and  1866  that  Pasteur 
proved  that  in  addition  to  the  main  reaction  in  which  al¬ 
cohol  and  carbon  dioxide  were  formed,  some  glycerol,  suc¬ 
cinic  acid,  and  still  other  substances  were  also  produced 
from  the  sugar  by  the  yeast.  He  was  followed  by  numerous 
investigators  who  continued  this  complicated  but  fruit¬ 
ful  field  of  research  and  who  found  that  many  side  reac¬ 
tions  went  on  and  numerous  by-products  were  formed 
during  fermentation.  W^e  now  know  that  besides  succinic 
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acid,  formic,  acetic  and  lactic  acid  may  form  durim 
fermentation. 

It  was  the  tireless  Pasteur  who  described  in  his  writing 
the  film  yeast  which  develops  a  fine  white  web  or  film  over 
the  surface  of  wine  when  the  container  is  left  open,  o: 
partially  exposed,  to  the  air,  or  the  cask  or  container  is  lefl 
half-filled  with  wine.  This  is  more  fully  discussed  in  bi¬ 
section  devoted  to  sherry  wine  because  part  of  the  taste  o 
Spanish  sherry  is  attributed  by  some  authorities  to  th- 
growth  of  this  film. 

It  was  Pasteur  who  first  described  so  vividly  the  fre 
quent  clashes  in  wine  between  the  film  yeast  he  called 
coderma  vini ,  and  the  vinegar-producing  bacteria  knowr 
as  M ycoderma  accti.  If  the  latter  gained  the  ascendenc 
the  wine  became  acetic  acid-sour  at  the  expense  of  the  al 
cohol.  During  the  formation  of  the  film  some  of  the  alco 
hoi  is  broken  down  by  the  organism  into  carbon  dioxid 
and  water  and  also  reduces  to  some  extent  the  quantity  o 
any  acetic  acid  that  is  present.  This  latter  principle  o 
reducing  acidity  by  the  film  yeast  is  actually  made  use  o 
now  on  a  commercial  winery  basis.  By  this  process  som 
wines  that  had  been  condemned  by  states  as  a  result  of  hig. 
volatile  acidity  are  now  being  redeemed  as  standard  com 
mercial  wines.  .It  has  been  claimed  by  sortie  investigatoi 
that  the  film  in  Spain  and  in  some  other  countries  move 
up  and  down;  that  is,  forms  on  top  of  the  wine,  settles,  an< 
again  returns  to  the  top  at  intervals  or  seasons.  The  exi 
perience  of  this  writer,  and  others,  has  been  that  once  i 

drops  it  remains  at  the  bottom  of  the  wine. 

In  the  reports  of  the  California  Experiment  Statioi 
during  1887-1895,  Hilgard  and  Bioletti  admonished  t 
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California  winemakers  concerning  "haphazard”  methods 
and  urged  them  to  avail  themselves  of  the  "progressive 
methods”  of  European  winemakers.  It  seems  that  this  ad¬ 
vice  was  heeded  because  it  appears  now  that  the  position 
has  become  reversed  in  that  European  winemakers  make 
wine  mostly  in  the  "old  accepted  way”  and  the  progress 
at  present  is  mainly  with  the  American  winemakers. 

The  experiences  of  the  first  winemakers  are  a  prologue. 
Present  progress  is  due  to  their  study  of  the  past.  The 
old  wood  cuts  of  Harper’s  Weekly  in  about  1878,  showed 
wine  presses  operated  by  means  of  a  set  of  gears  turned  by 
four  men,  the  crushing  being  done  by  the  bare  feet  of 
Indians  and  Chinese  who  moved  around  and  around  on 
piled  grapes  which  rested  on  boxed  screens  atop  tall 
fermenting  vats.  Actually  such  processes  were  no  longer 
typical  of  California  practice  in  1878,  for  as  early  as  18  58 
Haraszthy  was  poking  fun  at  southern  vineyardists  for 
still  using  the  Indian-foot  method  of  crushing.  Even  at 
that  time,  Benjamin  Wilson  was  using  a  mechanical  crusher 
at  San  Gabriel.  Winemaking  in  the  United  States  has  im¬ 
proved  enormously  since  these  early  days  and  any  foot 
process  would  be  very  much  in  disfavor  at  the  present 
time,  though  foot  methods  are  still  used  to  a  small  extent 
in  France  and  other  European  countries. 

Reference  is  rarely  made  to  yeast  in  the  form  of  pure 
cultures  and  it  is  generally  assumed  that  nearly  all  of  the 
t  commercial  fermentations  of  the  European  wine  areas  are 
spontaneous.  There  are  some  well  known  exceptions  such 
as  the  yeast  cultures  sent  from  Pasteur  Institute  and  other 
laboratories  in  France  and  Germany  to  be  used  as  basic 
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strains  in  the  United  States  by  wineries  for  still  wines  and 
champagnes. 

In  the  United  States  the  use  of  pure  yeast  cultures  is 
greatly  on  the  increase.  Many  of  the  larger  wineries  are 
establishing  their  own  yeast  laboratories  which  in  some  in¬ 
stances  are  air-conditioned  and  made  thoroughly  aseptic 
for  this  purpose.  Many  of  the  smaller  wineries  of  this 
country  purchase  their  cultures  from  the  Berkeley  yeast 
laboratory.  This  important  commercial  yeast  laboratory 
had  its  beginnings  with  the  teaching  and  scientific  staff  of 
the  Fruit  Products  Laboratory  of  the  University  of  Cali¬ 
fornia  who  furnished  without  charge  any  wine  yeast  cul¬ 
ture  desired  from  the  numerous  varieties  which  were  con¬ 
stantly  being  transferred  from  media  to  media.  This 
service  became  very  popular  and  soon  was  too  large  to  be 
continued  solely  as  an  accommodation.  As  a  result,  one 
of  the  professors  established  a  separate  premises  in  Berkeley 
and  continued  to  propagate  cultures  which  were  sold  on  a 
commercial  basis  for  a  reasonable  price.  This  laboratory 
continued  to  send  these  cultures  to  all  parts  of  the  world 
where  commercial  wine  is  made.  Numerous  other  labora¬ 
tories  in  America  also  furnish  pure  wine  yeast  cultures  in 
the  same  way  but  on  a  much  smaller  scale. 

The  most  notable  of  these  is  the  laboratory  of  the 
State  of  Michigan,  which  furnishes  pure  yeast  cultures  of 
several  strains,  including  the  highly  efficient  Steinberg 
yeast,  to  any  winery  desiring  or  requesting  them,  with  a 
the  instructions  necessary  for  their  best  use.  Sever 
other  state  laboratories  have  also  offered  this  service  to 
wineries.  The  instructions  sent  with  the  yeast  cu  ture 
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are  necessary  because  unless  the  culture  has  the  field  almost 
to  itself  it  is  of  little  use. 

In  some  small  wineries  the  writer  has  observed  the  ap¬ 
plication  of  pure  yeast  cultures  to  must  that  was  already 
beginning  to  develop  vinegar  sourness,  pastorianus,  epicu- 
latus  and  other  bacterial  symptoms.  The  winemaker  in 
such  instances  does  not  realize  that  the  use  of  pure  yeast 
cultures  without  proper  preparation  of  the  must  is  a  waste 
of  time  and  material. 

The  pure  yeast  cultures  referred  to  above  are  built 
from  fermentations  of  an  unusually  efficient  performance. 
The  culture  is  started  from  a  single  cell  or  single  colony. 
There  have  been  innumerable  pure  strains  isolated,  foreign 
and  home  grown,  sold  commercially,  which  are  preferred 
above  others  for  some  particular  purpose.  For  instance,  a 
popular  type  of  Tokay  yeast  is  said  to  be  the  most  vigorous 
and  ferments  out  more  quickly;  champagne  yeast  and  some 
Burgundy  yeast  are  the  granulating  type,  settle  quickly 
and  clean,  and  will  begin  to  ferment  in  a  wine  medium 
already  containing  10  to  12  per  cent  alcohol,  hence  they 
are  ideal  cultures  for  sparkling  Burgundy  and  other  spar¬ 
kling  wines  and  champagnes.  Many  types  are  catalogued 
that  have  one  advantage  or  another.  The  writer  has  tried 
simultaneously  several  different  commercial  pure  cultures 
in  identical  must  and  found  only  a  small  difference  in  speed 
of  fermentation,  character  of  product,  and  alcohol  yield. 
The  differences  were  of  the  order  of  tenths  of  per  cents. 
Commercially,  the  pure  cultures  are  mailed  promptly  to 
wineries  as  grape  juice  agar,  as  slants  in  test  tubes  or  slants 
in  bottles.  Over  the  top  surface  of  this  nutrient  agar  or 
gelatin  the  pure  yeast  is  sown  and  grown. 
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Natural  yeasts,  molds  and  miscellaneous  bacteria  are; 
widely  distributed  in  nature  and  a  variety  of  them  are 
found  on  ripe  grape  skins.  A  normal  ripe  grape  will  have: 
on  its  surface,  green,  gray  and  black  mold,  also  several  types 
of  wild  yeast.  The  true  wine  yeast  may  often  be  presenti 
in  relatively  insignificant  quantities.  Each  microorganism- 
contributes  some  character  to  the  wine,  the  sum  of  which 
is  often  not  at  all  good. 

Each  minute  yeast  cell  is  a  separate  unit  which,  unden 
favorable  conditions,  feeds,  breathes,  develops,  and  repro¬ 
duces  itself  and  performs  its  principal  duty  of  changing, 
sugar  into  alcohol,  carbon  dioxide  and  lesser  amounts  ofl 
other  substances.  If  the  winemaking  is  to  be  a  success,  it  is 
necessary  that  there  be  an  abundant  supply  of  the  desirable 
yeast  to  carry  on  its  work  vigorously  and  completely,  ar 
the  same  time  keeping  to  a  minimum  the  presence  or  the 
action  of  wild  yeasts,  molds,  and  acetic  acid  and  other 
harmful  bacteria. 

One  complement  of  the  application  of  pure  yeasting  is 
the  use  of  sulfur  dioxide — both  steps  being  easily  applied! 
The  third  complement,  namely  cooling  devices,  is  more 
troublesome  and  expensive  to  install.  The  usual  procedure 
is  to  treat  the  must  or  freshly  crushed  fruit  with  a  definite 
amount  of  sulfur  dioxide,  usually  about  100  parts  of  sulfur 
dioxide  per  million  parts  of  must.  The  media  is  allowed  to 
remain  in  this  condition  from  4  to  12  hours,  or  even  longer.: 
or  until  the  quantity  of  the  free  sulfur  dioxide  has  fallen 
to  about  40  parts  per  million.  Laboratory  tests  have  re¬ 
peatedly  shown  that  fermentation  does  not  start  in  « 
must  if  the  concentration  of  sulfur  dioxide  is  about 
milligrams  per  liter. 
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The  use  of  sulfurous  acid  (sulfur  dioxide  dissolving  in 
water  to  form  a  true  acid) ,  is  the  oldest  application  of 
chemicals  to  winemaking.  Its  use  has  been  carefully 
studied  by  winemakers  the  world  over,  and  it  is  considered 
by  most  of  them  to  be  necessary  for  winemaking  on  a 
commercial  scale. 

When  sulfur  dioxide  is  introduced  into  wine  some  of  it 
combines  with  organic  substances,  such  as  aldehydes  and 
sugars,  to  form  compounds.  This  is  known  as  "combined 
form  of  sulfur  dioxide,  the  United  States  legal  limit  of 
which  is  3  50  milligrams  per  liter  (3  50  parts  per  million). 
Some  of  the  sulfur  dioxide  does  not  form  any  fixed  com¬ 
pounds  and  is  referred  to  as  free  sulfur  dioxide  or  sulfur¬ 
ous  acid  calculated  as  sulfur  dioxide,  the  legal  limit  of 
which  is  70  milligrams  per  liter. 

Many  devices  have  been  used  over  the  years  to  intro¬ 
duce  sulfur  dioxide  accurately  and  safely  into  must  or 
wine.  When  the  liquid  or  gaseous  form  is  used  it  is 
necessary  that  some  measuring  device  be  employed  to 
control  the  amount  of  sulfur  dioxide  added.  There  are  sev¬ 
eral  devices  which  enable  one  to  sulfur  must  with  accu¬ 
racy.  In  one  type  the  liquid  sulfur  dioxide  is  forced  by 
pressure  into  a  small  glass  measuring  tube  from  which  it  is 
allowed  to  vaporize  through  a  small  copper  tube  directly 
into  the  must  or  wine.  Experiments  have  shown  that  free 
sulfur  dioxide,  when  added  in  the  usual  quantities  to  must, 
decreases  very  rapidly  at  first.  The  total  sulfur  dioxide  also 
decreases,  but  less  rapidly.  The  principle  of  the  use  of 
sulfur  dioxide  is  that  the  gas  will  inhibit,  or  attenuate  the 
giowth  of  the  wild  yeasts,  molds  and  bacteria  present  and 
leave  the  field  of  action  for  the  active  pure  yeast  culture, 
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the  latter  being  far  more  tolerant  to  the  gas  than  naturally- 
occurring  microorganisms. 

Those  who  originally  suggested  the  use  of  sulfur  dioxide 
in  its  several  usual  forms  in  winemaking  recommended  its 
use  only  when  necessary,  and  warned  the  winemaker  to  use 
as  little  as  possible  in  the  must  in  order  to  get  it  as  free  as 
possible  from  wild  yeast,  molds,  acetic  acid  bacteria  and 
other  undesirable  organisms.  According  to  Fornachon, 
sulfur  dioxide  retards  oxidation  of  wine  and  is  sometimes 
added  to  wines  which  tend  to  become  flat  because  of  over¬ 
oxidation  in  order  to  "freshen  them  up.”  High  concentra¬ 
tions  of  sulfur  dioxide  retard  the  normal  aging  of  wine. 
For  this  reason,  it  is  not  advisable  to  maintain  a  high  level 
of  sulfur  dioxide  continuously  and  rely  on  this  as  the  sole 
means  of  preventing  bacterial  spoilage.  If  the  wine  is  made 
right,  the  sulfur  dioxide  content  can  fall  to  60  parts  per 
million  without  incurring  bacterial  spoilage.  The  practice 
originated  in  Europe,  probably  in  Germany,  where  mostly 
dry,  white  wines  are  produced  and  sulfur  is  extensively 
used  in  her  wineries  previously  noted  for  their  cleanliness 
and  sanitation. 

Haraszthy,  in  his  trip  to  Europe  in  1861,  found  the  use 
of  sulfur  dioxide  prevalent,  particularly  in  Germany’s 
Rhine  area  commercial  wineries  where  their  scientific 
wincmen  claimed  it  was  indispensable. 

The  wineries  in  the  United  States  often  show  extremes: 
some  few  use  sulfur  dioxide  with  reckless  abandon;  others 
will  not  have  any  on  their  premises  no  matter  what  the 
condition  of  the  must.  In  certain  wine  areas  such  as  the 
New  York  Finger  Lakes  area  the  preheating  of  crushed 
grapes  is  a  happy  improvement  over  the  use  of  sultur 
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dioxide  because  of  the  latter’s  disagreeable  taste  and  odor. 
Many  other  users  of  the  gas  would  gladly  abandon  it  if 
there  were  a  better,  or  more  convenient  alternative. 

The  writer  was  once  closely  associated  with  the  physio¬ 
logical  experiments  of  the  late  Dr.  Harvey  Wiley  who  con¬ 
cluded  that  the  administration  of  certain  amounts  of 
sulfites  and  of  sulfurous  acid  in  the  free  state  produced 
harmful  effects.  Among  the  members  of  this  group  of 
volunteers,  known  familiarly  as  the  "poison  squad,”  who 
received  sulfurous  acid  in  an  uncombined  state,  head¬ 
aches  were  very  common,  there  was  a  slight  tendency  to¬ 
ward  dizziness  accompanied  in  some  cases  by  nausea  and 
a  feeling  of  exhaustion  and  weakness.  Under  the  influence 
of  sulfurous  acid  there  is  a  diminution  of  the  white  and  red 
corpuscles.  Just  how  much  sulfur  compound  is  necessary 
to  produce  the  above  symptoms  is  detailed  in  Bureau  of 
Chemistry  Bulletin  No.  84,  Part  III,  Sulfurous  Acid  and 
Sulfites. 

Even  among  the  larger  producers  of  wine  in  the  United 
States,  where  the  use  of  pure  cultures  is  the  rule,  there  is  a 
small  minority  that  actually  prefers  to  use  spontaneous 
fermentation,  depending  on  the  natural  yeast  found  on  the 
surface  or  bloom  of  the  grape.  Ordinarily,  a  winery  using 
this  process  will  omit  entirely  any  use  of  sulfur  dioxide. 
However,  the  use  of  pure  cultures  is  universally  recom¬ 
mended  by  practically  all  wine  authorities,  and  also  sulfur 
dioxide  whenever  it  is  necessary.  There  are  some  wine¬ 
makers  who  go  still  further  and  use,  at  the  same  time  and 
in  the  same  fermentation  several  different  strains  of  pure 
yeast  cultures  in  order  to  get  the  combined  good  effects  of 
the  several  yeasts. 
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The  usual  process  in  a  modern  winery  is  to  have,  at  the 
start  of  the  vintage,  a  built-up  yeast  mash  in  vigorous  fer¬ 
mentation  to  which  fresh,  sterilized  or  pasteurized  must  is 
continually  added.  This  insures  a  constant  supply  of  ideal 
starter  in  which  there  is  no  delay.  The  fermenter  charged 
with  must  or  crushed  grapes,  once  it  has  gone  through  its 
period  with  sulfur  dioxide,  is  inoculated  by  pumping  into 
it,  from  1  to  10  per  cent  by  volume,  the  raging  culture 
described  previously. 

While  the  principle  of  this  yeasting  is  the  same  for  most 
wineries,  the  methods  and  devices  used  are  legion  and  de¬ 
pend  on  the  ideas  and  convenience  of  the  individual  wine¬ 
maker.  Many  of  the  average-size  wineries  use  the  follow¬ 
ing  simple  procedure  with  slight  variation.  They  prepare 
a  tub  of  starter  and  put  one  gallon  or  more  of  fermenting 
must  into  every  100  gallons  of  crushed  grapes.  At  the  end 
of  the  day  the  fermenting  must  taken  from  the  tub  is 
replaced  by  fresh  must  and  so  on  until  the  end  of  the 
vintage.  The  must  to  be  yeasted  is  usually  sulfited  12  hours 
before  yeasting.  For  a  plant  fermenting  50,000  gallons  of 
wine  a  day,  four  500-gallon  vats  are  used  for  the  yeast,  2 
vats  for  preparing  the  must  intended  for  the  yeast,  and  2 
vats  to  hold  the  same  must  intended  for  the  wine  batch. 
These  tanks  are  allowed  to  ferment  about  24  hours  before 
they  go  into  50,000  gallons  of  previously  sulfited  must. 
They  use  one  yeast  tank  one  day  and  the  other  the  next  day, 
and  so  on.  Another  way  of  using  a  pure  yeast  culture  in  a 
small  winery  which  has  fermenters  holding  only  about 

2,000  gallons  is  as  follows: 

For  each  fermenter  sterilize  20  gallons  of  crushe 
grapes  or  must.  To  about  100  ml.  of  this  media  add  pure 
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culture  yeast  in  its  tube  or  bottle  or  add  some  of  the  juice 
to  the  culture  bottle.  When  the  fermentation  is  vigorous 
pour  it  into  one  gallon  of  sterilized  must.  When  this  is 
working  transfer  it  to  what  is  left  of  the  20  gallons  o 
sterilized  must  and  finally  add  the  20  gallons  of  the  now 
vigorous  starter  to  the  2,000-gallon  batch  of  prepared  and 
previously  sulfited  must.  This  fruit  material  must  not  be 
yeasted  until  12  hours  or  more  after  sulfiting  in  order  to 
allow  most  of  the  sulfurous  acid  to  enter  into  the  combined 
form.  This  allows  the  culture  yeast  to  arrive  at  the  top  of 
its  vigor  when  its  original  22  Balling  has  dropped  to  about 
7°,  and  the  wild  yeasts  and  other  organisms  in  the  2,000 
gallons  are  completely  paralyzed  or  working  at  a  low  ebb. 

After  a  great  deal  of  research  work,  F.  T.  Bioletti,  of 
the  California  Agriculture  Experiment  Station,  devised 
the  following  simple  table  to  guide  the  winemaker  in  deter¬ 
mining  the  amount  of  sulfur  dioxide  to  be  added  to  the 
crushed  grapes  or  must  before  fermentation  in  order  to 
destroy  or  inhibit  the  action  of  wild  yeast,  mold,  and 
bacteria.  The  3  factors  involved  are  the  quantity  of  fer¬ 
mentable  sugar  present,  the  condition  of  the  grapes,  and 
temperature.  Innumerable  kinds  of  microorganisms  may 
occur  in  freshly  crushed  must,  most  of  which  under  their 
favorable  condition  will  do  more  harm  than  good.  Among 
these  teeming  masses  of  molds,  bacteria,  and  wild  yeasts, 
but  in  a  minority,  is  the  species  saccharomyces  ellipsoideus. 
If  it  develops  faster  and  results  in  great  preponderance  the 
fermentation  will  be  good,  short  in  duration,  low  in  vola¬ 
tile  acid,  and  will  settle  clearly  and  promptly.  If  the  must 
is  first  rendered  practically  sterile  with  a  minimum  of 
sulfur  dioxide  or  by  heating,  and  if  one  or  two  per  cent  of 
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an  active  built-up  yeast  culture  of  proven  strain  and  per¬ 
formance  is  added,  the  most  important  step  in  winemaking 
will  have  been  accomplished. 


Quantities 

of  Sulfur  Dioxide  to  Add  for 

Fermentation 

Sugar 

Condition 

Temperature 

Ounces  S02 

Content 

of  Grapes 

Conditions 

Per  Ton 

Low 

Sound 

Cool 

3 

Low 

Sound 

Warm 

4^4 

Low 

Moldy 

Cool 

4/4 

Low 

Moldy 

Warm 

6 

High 

Sound 

Cool 

4y2 

High 

Sound 

Warm 

6 

High 

Moldy 

Cool 

6 

High 

Moldy 

Warm 

8 

Note:  If  potassium  metabisulfite  is  used,  double  the  quanti¬ 
ties  shown  for  sulfur  dioxide  should  be  used. 

F.  T.  Bioletti  ( California  Agricultural  Experiment  Sta¬ 
tion  Bull.  213,  422,  1911). 

Temperature  control,  or  refrigeration,  is  of  great  im¬ 
portance  in  modern  winemaking.  The  two  principal  ob¬ 
jectives  are  to  keep  the  temperature  of  fermentation  under 
complete  control,  and  to  cause  excess  tartrates  to  be  cast 
down  with  other  extraneous  material  and  undesirable 
particles. 

The  early  attempts  at  cooling  consisted  of  digging  deep 
pits,  employing  ice,  exposing  large  surfaces  of  wine  to  the 
cooler  air,  and  pumping  over,  or  cooling  the  wine  with 
water  pipes  or  coils,  either  inside  or  over  the  surface  of 
the  pipes. 

The  most  improved  devices  employ  ammonia,  sulfur 
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dioxide,  Freon  or  other  refrigerating  substances.  The 
evaporating  refrigerants  draw  the  heat  from  the  wine  and 
reduce  it  to  any  desired  temperature.  Usually  the  best 
temperature  for  the  fermentation  of  red  wine  or  any  wine 
fermented  on  the  skin  is  from  80  to  8  5  F.  while  for  white 
wines  or  for  any  fermenting  juice,  the  temperature  is 
usually  lower,  75°  to  80°  F. 

During  fermentation  the  heat  of  formation  or  reaction 
of  changing  sugar  to  alcohol  and  carbon  dioxide  sends  the 
temperature  of  the  fermenting  mass  up;  in  some  cases  it 
may  reach  90  or  100°  F.,  and  at  this  temperature  there  is 
danger  of  the  wine  becoming  "stuck,”  that  is,  fermen¬ 
tation  stops,  for  the  yeast  becomes  inactive  and  thus  fer¬ 
mentation  ceases.  Refrigeration  enables  the  winemaker  to 
hold  the  temperature  of  fermentation  at  any  degree. 

The  temperature  of  the  wine  in  general  storage  should 
be  low.  When  refrigeration  is  applied  as  a  cellar  treatment, 
the  temperature  of  the  wine  is  held  at,  or  reduced  almost 
to,  its  freezing  temperature  to  force  the  excess  tartrates 
out  of  solution  along  with  other  undesirable  material.  Sus¬ 
pended  particles  are  also  cast  down.  The  freezing  or  detar¬ 
trating  (partial)  temperature  for  dry  wines  is  about  24°  F. 
and  about  17  F.  for  dessert  wines.  In  colder  climates 
where  the  nights  are  cool  and  winters  severe,  few  or  no 
artificial  cooling  devices  are  used.  Where  mechanical  re¬ 
frigeration  is  employed,  the  refrigerating  coils  are  usually 
metals  or  special  alloys  not  affected  by  wine,  such  as  stain¬ 
less  steel. 


24 
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CELLAR  TREATMENT  OF  WINES 


Winemaking  can  be  and  often  is  one  of  the  simplest  of 
operations.  It  is  necessary  merely  to  crush  the  grapes,  allow 
them  to  ferment,  strain  the  wine,  and  bottle  and  sell  it. 
Commercial  winemaking,  however,  more  often  utilizes  a 
number  of  operations  in  which  important  scientific  prin¬ 
ciples  are  involved.  Were  we  to  record  just  the  cellar  op¬ 
erations  that  are  performed  in  wineries  in  various  parts  of 
the  winemaking  world  their  account  would  fill  a  fair¬ 
sized  book. 

We  usually  include  under  the  heading,  cellar  treat¬ 
ment,  only  those  operations  that  seem  necessary  after  the 
wine  is  completely  fermented  and  has  been  drawn  from  its 
lees,  or  those  that  apply  after  its  fortification.  Cellar  treat¬ 
ment  legally  includes  only  those  operations  that  tend  to 
improve  the  wine  and  perfect  it  according  to  commercial 
standards.  It  does  not  include  any  processes,  additions,  or 
subtractions  that  tend  to  adulterate,  to  stretch,  or  to  de 
tract  from  its  natural  character  or  strength.  No  foreign 
substance  may  be  added  nor  may  the  wine  contain  any 
material  that  is  detrimental  to  the  health  of  the  consumer. 

Let  us  assume  that  the  crude  or  newly  made  wine  is  m 
cool  storage  tanks  in  the  cellar.  If  it  has  remained  in  the 
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filled-up  tanks  for  several  months  or  until  spring,  it  is 
usually  rough-filtered  at  low  temperature  of  any  precipi¬ 
tate  which  may  have  accumulated.  This  deposition  is  the 
first  crude  lees. 

The  next  step  is  fining,  which  usually  takes  place  in  the 
spring.  However  the  wine,  if  absolutely  sound,  is  likely 
to  be  clear,  and  if  so,  fining  is  omitted.  If  it  is  only  slightly 
cloudy,  it  is  fined  by  the  addition  of  gelatin,  isinglass,  al¬ 
bumen,  Bentonite,  or  other  fining  substances.  In  fining, 
minute  particles  of  colloidal  or  other  suspended  matter  are 
caused  to  gather  together  or  agglutinate  and  settle  out,  or 
are  carried  down  with  these  net-like  clarifying  agents.  Gel¬ 
atine  in  combining  with  wine  tannin  or  added  tannin  (tan¬ 
nic  acid)  forms  a  gelatinous  suspension  which  may  be 
settled  promptly  by  bentonite  which  has  been  previously 
soaked  in  some  wine  over  night.  There  are  many  fining 
agents  and  adjuncts  and  combinations  of  them  that  have 
been  used  throughout  the  wine  world. 

The  next  cellar  operation  is  usually  filtration.  After 
fining  there  are  one  or  more  bulk  filtrations  and  the  wine 
is  returned  to  filled  storage  tanks.  Prior  to  bottling  it  may 
be  refrigerated  in  tanks,  in  cold  rooms,  or  the  wine  may  be 
cooled  to  near  its  freezing  point  by  pumping  it  through 
refrigerating  devices  until  the  desired  low  temperature 
(about  24  F.  for  dry  table  wines,  and  17  F.  for  dessert 
wines)  is  obtained.  By  this  time  the  wine  is  usually  clear 
but  it  will  customarily  get  one  more  filtration  through  a 
finishing  or  polishing  filter.  The  devices  and  filter  aids 
used  are  numerous,,  but  for  bulk  filtering  usually  consist 
of  filter  presses  made  of  hollow,  noncontaminating,  corro¬ 
sion-resisting  aluminum  or  alloy  metal  frames.  Between 
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the  frames  and  plates  are  sheets  of  canvas.  The  wine,  mixed 
with  a  little  diatomaceous  earth  (various  grades  and  de¬ 
grees  of  fineness) ,  is  forced  through  the  canvas  sheets 
previously  coated  with  diatomaceous  earth  by  pumping 
through  the  press  a  heavy  slurry  of  the  earth  suspended  in 
water. 

Another  common  type  of  bulk  filter  consists  of  a  num¬ 
ber  of  fine-mesh  stainless  steel  screens  inside  of  a  cylinder. 
The  wine  is  mixed  with  filter  aid  in  another  tank  and  is 
pumped  through  the  filtering  layer  of  diatomaceous  earth 
on  the  screens.  The  polishing  filtration  just  before  bottling 
is  through  asbestos  or  other  fibrous  material  or  through 
special  and  patented  germ-proof  filters  or  carbon,  baked 
porous  clay  or  porcelain  candle  filtering  devices.  The 
usual  low  rate  of  flow  and  limited  capacity  tend  to  make 
these  candle  devices  unsuitable  and  unpopular  for  wine 
filtration. 

Bentonite,  a  colloidal  impure  calcium  aluminum  sili¬ 
cate,  is  a  relatively  new  fining  material  and  has  become 
rather  popular.  It  is  described  by  California  authorities 
as  a  montmorillinite  clay  mined  in  a  small  area  in  Wyo¬ 
ming.  A  similar  substance  is  used  in  Spain  (Jerez),  and  is 
known  as  Spanish  clay.  Jt  is  usually  added  in  the  form  of 
a  powder  in  advance  of  a  portion  of  the  wine  and  is  allowed 
to  become  a  smooth  colloidal  suspension  occupying  many 
times  its  original  volume.  It  is  then  added  to  the  wine  to 
be  fined.  An  average  use  is  about  five  pounds  of  Bentonite 
per  1,000  gallons  of  wine.  Bentonite  examined  in  the  au¬ 
thor’s  laboratory  was  a  granular,  grayish-white  substance 
resembling  clay  under  the  microscope  and  it  was  easily 
crushed  with  a  mortar  to  a  soft  white  powder. 
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It  showed  91.16%  by  weight  of  total  solid  matter 
8.84%  by  weight  of  total  moisture 
86.48%  by  weight  of  total  ash 
0.05%  by  weight  of  total  nitrogen 
0.15%  by  weight  of  total  P205 
30.9  total  alkalinity  of  ash 
3.45  water  soluble  alkalinity 
ml.  0.1  N  H2S04  per  100  grams  Bentonite) 
About  1.17  per  cent  of  the  solid  matter  was  soluble  in 
water. 

In  the  commercial  wineries  three  types  of  filter  aids 
are  used:  Bentonite;  diatomaceous  earth  with  its  various 
grades  of  purity  and  porosities;  and  fibrous  material  loose 
or  in  sheets  consisting  of  cellulose,  asbestos,  or  other  fibr¬ 
ous  material.  Diatomaceous  earth  or  diatomaceous  silica 
filtering  powders  are  no  doubt  the  most  widely  used  of  the 
filter  aids  in  the  American  wine  industry.  They  are  milled 
from  the  world’s  largest  and  purest  natural  deposits  of  this 
material  at  White  Hills  near  Lompoc,  California,  and 
from  other  deposits  in  California.  Diatomaceous  earth 
consists  of  the  fossil  remains  of  tiny  marine  plants  called 
diatoms;  the  fossils  are  thin,  transparent  shell  forms, 
thousands  of  which,  if  lined  up,  would  barely  equal  an 
inch  in  length.  In  practice,  this  filter  aid  is  simply  added 
in  small  quantities  to  the  wine  to  be  filtered.  In  a  minute, 
multi-shaped  particles  interlace  and  overlap  to  form  a 
porous  film  on  the  filter  cloth.  This  cake  of  diatomaceous 
filter  aid  traps  out  the  suspended  impurities  and  allows  only 
the  clear  liquid  to  pass  through.  For  filtering  purposes  the 
diatomaceous  silica  is  refined,  so  that  it  is  very  light  in 
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weight  and  very  porous.  The  two  principal  brands  or 
trademarks  are  Celite  and  Dicalite. 

The  first  step  in  filtration  of  wine  is  to  apply  a  coating 
to  the  filter  of  tightly  woven  cotton  cloths  or  fine  mesh 
metal  screens.  The  coating  is  applied  to  the  cloth  by 
pumping  a  suspension  of  the  filter  aid  mixed  with  wine 
through  the  filter.  The  wine  passes  through  the  cloth  but 
the  silica  remains  as  a  fine  porous  film  about  1/16  of  an 
inch  thick.  After  the  application  of  this  so-called  precoat 
of  diatomaceous  earth,  steps  must  be  taken  to  prevent  the 
filtering  surface  from  becoming  plugged  by  the  slimy  sub¬ 
stance  it  removes  from  the  wine.  This  is  accomplished  by 
always  having  a  small  amount  of  the  filter  aid  in  all  the 
wine  entering  the  filter.  A  new  surface  is  constantly  pre¬ 
sented  to  the  liquid  being  filtered  and  the  filter  thus  con¬ 
tinues  to  function  at  a  high  rate  of  flow  for  a  long  period 
of  time.  Usually  a  coarser  particle  grade  of  diatomaceous 
earth  is  used  at  first  and  later  a  finer  particle  grade.  For 
rough  filtration  about  15  pounds  of  a  coarser  grade  per 
1,000  gallons  of  wine  are  used.  For  wine  after  refrigera¬ 
tion,  a  finer  particle  grade  of  about  8  pounds  per  1,000 
gallons  of  wine  is  used.  For  a  polishing  filtration,  one  of 
the  finest  particle  grades  is  used  at  the  rate  of  3  pounds  per 
1,000  gallons  of  wine. 

An  examination  of  the  high  grade  white  Filter-Cel 
showed  it  to  be  practically  moisture  free. 

99.939%  by  weight  of  solid  matter 
0.061%  by  weight  of  moisture 
99.57  %  by  weight  of  ash 
0.05  5%  by  weight  of  apparent  total  nitrogen 
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0.031%  by  weight  of  apparent  inorganic  ni 
trogen 

0.156%  by  weight  of  P205  (actual) 

66.33  total  alkalinity  of  the  ash 
7.53  water  soluble  alkalinity 
(ml.  0.1  N  H2S04  per  100  grams  Filter-Cel). 

Fiber  filter  papers  examined  ranged  from  nearly  pure 
asbestos  to  nearly  pure  cellulose:  some  contained  various 
proportions  of  both  with  some  moisture,  some  calcium 
salts,  from  traces  to  small  quantities  of  both  iron  and  sili¬ 
ca,  and  traces  of  other  metals. 

Tannin  and  citric  acid  may  be  used  for  clarifying  and 
stabilizing  standard  and  nonstandard  grape  wines.  Wfien 
fining  agents  such  as  gelatin  and  isinglas,  which  require 
the  presence  of  a  certain  amount  of  tannin  in  wine  in 
order  to  work  effectively,  are  used  for  clarification  of 
wines  which  do  not  contain  sufficient  tannin  to  permit  the 
fining  agents  to  precipitate  completely,  a  small  amount  of 
tannin  (only  C.P.  or  U.S.P.  and  other  tannin  of  equal 
purity)  may  be  added  to  the  wine  for  the  purpose  of  as¬ 
sisting  in  precipitation  of  the  fining  agent.  When  such 
fining  agents  are  used  and  tannin  is  removed  from  the 
wine,  together  with  colloidal  and  other  suspended  matter, 
in  the  process  of  precipitation,  a  small  amount  of  tannin 
may  be  added  to  the  wine  after  clarification  to  the  extent 
necessary  to  raise  the  tannin  content  of  the  wine  to  that 
normally  contained.  White  wines  in  which  tannin  is  used 
shall  not  contain  more  than  0.08  gram  of  tannin  per  100 
ml.  after  clarification,  and  red  wines  in  which  tannin 
is  used  after  clarification  shall  contain  not  more  than  0.3 
gram  per  100  ml.  of  wine. 
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Many  wines  of  all  kinds  are  made  commercially  with¬ 
out  any  pasteurization.  Because  of  their  high  alcoholic 
content  dessert  wines  are  seldom  pasteurized,  although  as 
J.  C.  M.  Fornachon  pointed  out,  even  fortified  wines  are 
subject  to  bacterial  diseases  and  spoilage.  Pasteurization 
is  performed  for  the  purpose  of  destroying  injurious  micro¬ 
organisms  that  might  be  present.  If  the  sound  wine  is  fil¬ 
tered  through  germ-proof  polishing  filters  into  sterilized 
bottles  it  is  fairly  safe  from  decomposition. 

There  are  many  ways  by  which  a  wine  may  be  pasteur¬ 
ized.  In  small  wineries  the  wine,  after  bottling,  is  allowed 
to  stand  neck  deep  in  hot  water  at  about  140°  F.  for  thirty 
or  more  minutes.  Flash  pasteurization  is  the  process  in 
which  wine  is  heated  from  180  to  185°  for  one  minute. 
Experience  shows  that  this  treatment  is  sufficient  to  kill 
all  or  most  of  the  more  injurious  organisms  found  in  wine. 
Some  more  advanced  pasteurizers  are  made  of  stainless  steel 
and  other  resistant  alloys  and  employ  the  heat  exchange 
principle.  Some  types  consist  of  a  series  of  tubes  through 
which  wine  enters  the  pasteurizer  and  is  preheated  by  hot 
wine  going  out.  Another,  also  based  on  the  heat  exchange 
principle,  contains  a  series  of  plates,  on  one  side  of  which 
wine  is  pasteurized  by  hot  water.  Some  wineries  bottle  all 
wines  at  high  temperature  into  hot,  sterilized  bottles. 

When  one  reads  most  material  on  cellar  practice,  or 
cellar  operations,  he  may  be  left  with  the  impression  that 
winemaking  is  indeed  a  very  complicated  process,  when  in 
fact,  it  really  is  a  simple  procedure.  It  is  the  opinion  of 
many  that  the  less  you  do  to  sound  wine  the  better.  It  is 
only  when  wine  gets  a  bad  start  or  things  begin  to  happen 
to  it,  usually  through  carelessness,  that  multiple  operations 
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are  necessary  to  save  it.  Besides  condensed  must,  sugar- 
water,  sulfur  dioxide  and  yeast  cultures,  there  is  an  in¬ 
creasingly  large  number  of  substances  that  have  been  used 
in  the  production  and  the  finishing  of  commercial  wines, 
and  as  aids  in  fermenting,  fining,  clarifying,  filtering,  pro¬ 
cessing,  correcting,  stabilizing,  preserving,  coloring,  de¬ 
colorizing  and  sophisticating  wine  that  tend  to  make  the 
winery  practice  involved.  Although  condensed  must,  cane 
or  beet  sugar  or  dextrose,  containing  not  less  than  95  per 
cent  absolute  sugar  on  a  dry  basis  are  permitted  in  wine¬ 
making  no  commercial  glucose,  invert  sugar  or  other  sac¬ 
charine  matter,  no  molasses  or  syrups,  grain  or  malt  or 
cereals  may  be  used.  Nor  may  any  extracts,  flavorings,  or 
artificial  coloring  matter,  synthetic  (coal  tar)  or  vegetable 
coloring  (caramel,  etc.,)  be  used. 

Use  of  monochloracetic  or  potassium  ferrocyanide  is 
not  approved  by  the  United  States  Food  and  Drug  Admin¬ 
istration  nor  is  it  authorized  by  the  Alcohol  Tax  Unit  of 
the  Bureau  of  Internal  Revenue,  under  any  circumstances. 

The  following  is  a  brief  review  of  the  various  materials 
whose  use  is  permitted  in  the  cellar  treatment  of  wines. 
Neutral  potassium  tartrate,  calcium  carbonate,  magnesium 
carbonate,  magnesium  oxide  and  forms  of  calcium  hydrox¬ 
ide  have  been  allowed  for  the  purpose  of  reducing  the  ex¬ 
cessive  natural  acidity  of  must  or  wine  (not  for  the  reduc¬ 
tion  of  volatile  acidity,  however).  Sulfur  dioxide  and  its 
compounds,  including  sodium  and  potassium  meta-bisul¬ 
fite,  are  classed  as  sterilizers  and  may  be  used  only  in  lim¬ 
ited  quantities. 

Clarifying  agents  which  have  been  approved  for  use, 
sometimes  with  stipulations,  are  pectinol,  siloid,  olygo,  oxy- 
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gen,  Bentonite  (Wyoming  clay) ,  Zeolite,  egg  yolk,  al¬ 
bumen  and  others.  The  accelerators  and  yeast  foods  which 
have  been  permitted  are  urea  and  certain  forms  of  am¬ 
monium  phosphate;  these  latter  compounds  are  to  be 
applied  only  to  assist  the  secondary  fermentation  of  cham¬ 
pagne  and  other  sparkling  wines.  The  principle  involved 
in  all  of  these  official  dispensations  is  that  the  use  of  the 
agents  must  not  change  the  basic  composition  of  the  wine 
or  eliminate  any  of  its  characteristic  elements.  Isinglass, 
tannin,  acids,  bentonite,  gelatin,  and  various  grades  of  in¬ 
fusorial  or  diatomaceous  earth  (Filter-Cel)  are  old,  reliable 
materials  usually  allowed  without  special  permission.  But 
patented,  special,  new  or  unusual  substances  which  are 
contemplated  for  use  in  the  cellar  treatment  of  wines  re¬ 
quire  approval  and  in  most  cases  records  of  their  use  must 
be  kept.  Potassium  ferrocyanide  and  monochloracetic  acid 
are  considered  to  be  dangerous  and  their  use  is  not  ap 
proved. 
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GRAPE  CONCENTRATES  AND  OTHER 
CONCENTRATES  USED  FOR 
WINEMAKING 


Condensed  grape  musts  (concentrated  grape  juices) 
or  as  they  are  now  more  commonly  called,  grape  concen¬ 
trates,  form  by  far  the  bulk  of  the  fruit  juice  concentrates 
used  in  winemaking  in  the  United  States.  Many  kinds  of 
fruit  and  berry  concentrates  are  also  used,  including  raisin, 
peach,  pear,  apple,  orange,  and  a  host  of  others.  Some  of 
the  above  concentrates  are  also  used  for  non- winemaking 
purposes  such  as  the  production  of  candies  and  confections, 
in  baking,  and  directly  as  syrups.  Most  of  the  commercial 
concentrates  however  have  been  used  in  the  eastern  states, 
particularly  in  the  Metropolitan  New  York  area,  for  pro¬ 
ducing  wines. 

These  grape  concentrates  were  first  used  in  California 
for  the  amelioration  and  balancing  of  dessert  wines.  They 
serve  to  adjust  the  body,  enhance  the  color  and  flavor  of 
these  wines,  and  of  course  they  serve  best  when  the  concen¬ 
trate  is  from  the  same  variety  of  grapes  that  is  used  in  pro¬ 
ducing  the  wine. 

Grape  concentrates  are  produced  by  evaporating  the 
water  as  water  vapor,  usually  under  a  vacuum  or  even  at 
atmospheric  pressure.  Concentrates  have  been  produced 
by  freezing  processes  but  very  few  are  made  this  way  com- 


463 


464 


WINES  of  the  WORLD 


mercially.  The  vacuum-made  concentrates  are  by  far  the 
most  important  in  volume  and  in  quality  for  winemaking. 
Other  concentrators  use  the  heat  evolved  by  compression 
of  ammonia  for  evaporation  of  the  material  being  con¬ 
centrated.  This  reverses  the  refrigeration  process. 

California  produces  most  of  the  grape  concentrates 
made  in  the  United  States,  and  does  so  usually  when  the 
grapes  are  abundant  and  low  priced  when  there  is  a  large 
surplus.  Practically  no  wine  is  made  in  California  from 
the  fermentation  of  diluted  concentrates,  but  a  great  deal 
is  used  for  adjusting  and  ameliorating  wines  because  Cali¬ 
fornia  prohibits  the  use  of  sugar  or  any  other  material  for 
that  purpose. 

There  are  no  grape  concentrates  made  in  the  eastern 
states  except  those  produced  by  one  New  York  winery  in 
the  Finger  Lakes  wine  district  which  produces  concentrates 
by  a  highly  efficient  vacuum  process  from  the  native  grapes 
of  that  region.  Those  include  Isabellas,  Elviras,  Niagaras, 
Catawbas  and  black  grapes  such  as  Concords,  Ives,  Nor¬ 
tons  and  Clintons  (see  analysis  Table  24).  From  these 
concentrates,  made  exclusively  for  their  own  use,  all  the 
varieties  of  wine,  including  sparkling  wines  and  cham¬ 
pagnes,  are  made. 

The  concentrate  that  has  caused  difficulty  in  the  past 
is  that  which  is  produced  by  boiling  the  juice  in  open  pans 
with  free  flames.  These  may  impinge  on  the  sides  of  the 
vessel  and  heat  the  thin  adhering  layer  of  dried  juice  con¬ 
taining  saccharine  matter  to  a  very  high  temperature  pro¬ 
ducing  by  decomposition  a  caramel  coloring.  Such  a 
product  loses  its  identity  as  "pure  condensed  must.”  Its 
chief  function  may  be  to  impart  to  wine  in  which  it  is  use 
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an  artificial  color.  This  constitutes  rectification  of  such 
wine.  The  use  of  steam  or  water- jacketed  open  evapora¬ 
tors  does  not  produce  caramel  coloring  as  the  temperature 
does  not  reach  100°  C.,  but  the  process  is  exceedingly  slow. 
Usually,  concentrates  produced  by  high  heat  against  at¬ 
mospheric  pressure  are  brownish  to  very  dark  brown  in 
color  and  have  a  molasses-like  character.  In  addition  most 
of  the  natural  delicate  taste  and  aroma  of  the  fruit  is  driven 
off  or  modified  by  these  processes. 

The  proper  and  more  satisfactory  process  for  the  pro¬ 
duction  of  grape  concentrates  is  the  vacuum  process.  The 
principle  utilized  is  this:  liquids  boil  and  vaporize  at  a 
much  lower  temperature  under  a  vacuum  than  in  an  open 
vessel  under  ordinary  atmospheric  pressure.  There  is,  how¬ 
ever,  a  loss  of  flavor  and  other  changes  which  will  be  dis¬ 
cussed  in  detail  later,  but  no  foreign  substances  and  color¬ 
ing  products  are  produced  under  a  vacuum.  Tressler,  Jos- 
lyn  and  Marsh  ( Fruit  &  Vegetable  Juices ,  1939),  found 
that  a  large  part  of  the  aroma  of  fruit  juices  consists  of 
volatile  flavoring  compounds  which  are  readily  destroyed 
or  driven  off  by  heating  even  in  vacuo.  Most  fruit  juices 
contain  volatile  esters  and  aldehydes  that  are  lost  in  the 
usual  processes  of  concentration.  When  these  volatile  fla¬ 
voring  principles  are  stable,  as  in  apple  and  grape  juice,  it 
is  possible  to  improve  the  flavor  of  the  resulting  concen¬ 
trate  by  the  reincorporation  of  the  separated  flavor.  Berry 
concentrates  as  a  rule  are  sourish  substances  without  the 
flavor  of  the  berry;  the  boysenberry  loses  most  of  its 
delightful  flavor  during  concentration. 

It  has  been  found  by  organoleptic  tests  that  practically 
all  of  the  characteristic  volatile  flavor  of  apple  juice  comes 
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over  in  the  first  9  per  cent  of  the  distillate  from  the  vacu¬ 
um  pan.  If  this  is  then  redistilled  all  of  the  flavor  is  found 
in  the  first  fourth  or  2.2  per  cent  by  volume  of  the  original 
juice;  when  this  is  returned  to  the  cider  concentrates,  it 
has  a  good  flavor. 

The  Eastern  Regional  Research  Laboratory  has,  by  the 
use  of  high  vacuums  and  fractionating  columns,  prepared 
an  apple  essence  consisting  of  the  volatile  components  of 
natural  apple  flavor.  This  essence,  which  has  from  100  to 
150  times  the  flavor  strength  of  the  natural  juice,  will  keep 
indefinitely  if  the  container  is  tightly  closed.  This  essence 
can  be  returned  to  the  bland  apple  syrup  which  completely 
restores  to  the  syrup  the  original  apple  flavor.  This  is  al¬ 
most  completely  lost  with  the  usual  evaporators  now  used 
for  the  concentration  of  grape  and  other  fruit  juices. 

Plans  are  now  being  made  to  apply  this  process  to  grape 
juice  and  other  fruit  juices  which  will  vastly  improve  the 
flavor  of  the  wines  from  these  sources. 

According  to  Tressler  and  others,  not  only  is  carameli- 
zation  avoided  under  a  vacuum,  but  also  loss  of  flavor  and 
color,  attributable  to  oxidation,  is  minimized.  In  order 
to  obtain  the  best  results,  a  vacuum  of  at  least  28  inches 
should  be  employed  as  this  will  give  a  boiling  point  suffi¬ 
ciently  low  so  that  the  syrup  will  not  be  injured  materially. 
Under  a  24-  to  26-inch  vacuum,  water  boils  at  140  F.  to 
125°  F.  and  at  29  inches  vacuum,  water  boils  at  about  75 
F.  Grape  syrup  will  boil  at  temperatures  about  10  higher 

than  those  for  water. 

The  construction  of  the  several  types  of  vacuum  evap¬ 
orators  in  use  is  varied.  The  more  modern  vacuum  pans 
employ  external  heaters.  The  juice  is  heated  to  110  F.  Y 
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passage  through  vertical  tubular  heat  interchangers  and 
is  sprayed  into  an  evaporating  chamber  causing  rapid  evap¬ 
oration  under  the  vacuum.  The  temperature  of  the  juice 
is  thus  reduced,  and  the  partially  evaporated  juice  is  again 
pumped  through  the  heater  and  again  sprayed  into  the 
evaporator.  This  process  is  repeated  until  the  juice  has 
attained  the  desired  concentration.  The  vacuum  is  usually 
obtained  by  a  mechanical  vacuum  pump  or  a  multiple 
stage,  steam-jet  evacuator.  A  dry  vacuum  pump  of  suf¬ 
ficient  capacity  in  combination  with  a  suitable  condenser 
system  will  yield  a  vacuum  of  29  inches  or  more. 

The  surfaces  in  contact  with  the  juice  during  its  vari¬ 
ous  stages  of  concentration  should  be  stainless  steel,  or  a 
similar  inert  alloy,  glass  or  baked  enamel,  lining.  Contam¬ 
ination  of  the  fruit  material  with  copper  and  iron  is 
particularly  to  be  avoided.  Hot  water,  thermostatically 
controlled,  is  used  in  the  preheater  and  the  must  circulated 
in  as  thin  a  film  and  as  rapidly  as  possible  to  avoid  local 
overheating.  Multiple  effect  steam  ejectors  are  used  as  the 
most  practical  means  of  obtaining  high  vacuums. 

Since  even  the  best  made  concentrate  deteriorates  in 
flavor  and  darkens  in  color  during  storage,  it  must  be 
stored  in  a  cool  place  or  used  soon  after  it  is  prepared. 
The  higher  the  degree  of  concentration,  the  more  rapidly 
does  the  concentrate  spoil  from  chemical  interaction  of 
its  components  with  the  formation  of  humic  acids  and 
similar  substances. 

Grape  juice  should  be  concentrated  to  at  least  68°  Ball¬ 
ing  if  it  is  to  be  held  at  room  temperatures  for  more  than 
a  few  weeks.  It  was  found  that  a  syrup  at  65°  to  66°  Ball¬ 
ing  will  soon  ferment  and  become  moldy,  but  that  syrup 
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at  70"  Balling  will  keep  perfectly.  Grape  juice  concen¬ 
trated  at  67  -68  Balling  should  be  preserved  by  pasteuriz¬ 
ation  or  other  means,  since  above  68  Balling  it  is  apt  to 
crystallize.  Cream  of  tartar  will  separate  also  and  for  this 
reason  it  is  desirable  to  cool  the  syrup  and  store  it  before 
placing  it  in  final  packages  for  sale.  Detartrating  the  juice 
before  concentrating  will  reduce  the  amount  of  cream  of 
tartar  which  separates  out  of  the  concentrate.  The  usual 
California  concentrate  is  produced  at  a  Balling  of  65"  to 
72°. 

It  has  been  frequently  shown  that  invert  sugar  solu¬ 
tions  as  found  in  grape  concentrate,  will  begin  to  crystal¬ 
lize  at  a  concentration  of  68-70  Balling.  Dextrose  is  the 
sugar  which  precipitates,  its  solubility  being  about  5  5  per 
cent  in  water  at  room  temperature.  In  combination  with 
levulose  in  grape  concentrate  at  70°  Balling  it  constitutes 
half  of  the  sugar  or  3  5  per  cent  of  the  concentrate.  There¬ 
fore  the  dextrose  has  about  the  same  solubility  in  the  con¬ 
centrate  as  in  water.  It  has  been  found  that  pasteurized 
concentrates  will  not  crystallize  for  long  periods  of  time 
if  kept  in  closed  containers  at  ordinary  temperatures.  This 
occurs  only  when  no  nucleus  is  present  on  which  crystal¬ 
lization  may  start.  It  does  not  change  the  tendency  of 
dextrose  to  crystallize  since  it  is  more  stable  in  crystalline 
form. 

Honey  at  times  will  not  crystallize  although  its  con¬ 
centration  is  around  80  Balling.  All  honeys  tend  to  crys¬ 
tallize  but  some  do  not  crystallize  because  of  the  absence 
of  crystal  nuclei.  Most  commercial  table  syrups  are  about 
70  Balling,  consequently  no  difficulty  is  encountered. 

Grapes  contain  a  higher  content  of  phosphates  and  sul 
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fates  than  practically  all  other  fruits,  but  in  addition  they 
contain  far  more  than  enough  of  the  basic  metals  to  en¬ 
tirely  overbalance  the  phosphoric  acid  and  consequently 
leave  a  distinctly  basic  ash,  which  is  desirable.  Potassium  is 
present  in  relatively  great  abundance  in  grapes.  The  nat¬ 
ural  iron  content  of  grapes  is  higher  than  in  most  other 
fruits.  There  is  an  average  of  0.06  per  cent  calcium  in 
grape  concentrate. 

Cream  of  tartar  separates  from  the  syrup  and  will  col¬ 
lect  on  the  sides  and  bottoms  of  storage  tanks  from  which 
it  may  later  be  recovered  as  a  valuable  by-product.  When 
storage  tanks  are  available  and  clear  syrup  is  desired,  it  is 
advisable  to  store  the  syrup  a  month  or  longer.  The  syrup 
may  go  directly  into  cans  and  be  sealed.  If  the  Balling  of 
the  syrup  is  no  greater  than  65°  it  should  be  heated  up  to 
150  F.  and  sealed  hot  in  cans  or  bottles  to  destroy  bacteria, 
yeasts  or  molds. 

To  avoid  the  changes  in  flavor  that  occur  when  the 
juice  in  concentrated  form  is  heated,  the  concentration 
should  not  be  carried  too  far.  As  a  rule  a  4  to  1  concentra¬ 
tion  is  sufficient,  the  concentrate  being  preserved  by  stor- 
ing  at  low  temperatures  (0-10  F.)  Most  fruit  juices  con¬ 
tain  volatile  esters  and  aldehydes  that  are  lost  in  the  usual 
process  of  concentration.  ^J^hen  these  volatile  flavoring 
principles  are  stable,  as  in  apple  and  grape  juice,  the  flavor 
of  the  resulting  concentrate  can  be  improved  by  the  re- 
mcorporation  of  the  separated  flavor.  Several  vacuum  pans 
having  an  ester-impregnation  device  incorporated  in  their 
design  are  commercially  available.  The  flavoring  principles 
lost  in  the  process  of  concentrating  citrus  juices  are  not 
stable  and  should  not  be  returned  to  the  concentrate. 
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Apples  produce  140-165  gallons  of  juice  per  ton  of  fruit, 
berries  160-180,  red  grapes  160-180,  white  grapes  140-160 
and  pomegranates  90-100. 

The  three  concentrates  usually  shipped  east  for  wine¬ 
making  are  simply  called  or  labeled  "Concentrate  from 
White  Grapes,”  "Concentrate  from  Red  Grapes”  and 
"Concentrate  from  Muscat  Grapes.”  In  some  instances 
concentrates  are  made  from  some  particular  type  of  grape 
such  as  Zinfandel,  Alicante,  Burger  or  others. 

Some  owners  insist  that,  under  their  present  circum¬ 
stances,  they  can  make  better  wine  from  concentrate  than 
directly  from  the  fresh  fruit. 

There  are  a  number  of  advantages  accruing  in  the  use 
of  grape  concentrate  in  the  production  of  wine;  the  most 
obvious  one  is  convenience.  A  description  of  its  use,  as 
observed  follows:  The  weighed  barrels  or  cans  (usually 
5-gallon)  were  opened  and  the  contents  poured  into  the 
empty  fermenters.  Each  container  was  washed  cleanly 
and  the  washings  poured  in  with  the  concentrate.  The 
barrels  and  cans  were  then  carefully  drained,  headed,  and 
stoppered  to  be  returned.  The  mass  in  the  fermenter  was 
made  uniform  by  mixing,  and  enough  water  was  added  to 
make  the  Balling  about  21°  or  more.  A  sample  was  taken 
and  titrated  for  acidity.  In  the  case  of  grape  concentrate 
it  was  calculated  as  tartaric  acid.  The  amount  of  sugar- 
water  based  on  its  natural  acid  content  was  added  and  the 
uniform  solution  was  yeasted.  It  is  preferred  that  the  yeast- 
ing  be  done  with  a  pure  yeast  culture  (grown  in  grape 

must) . 

Only  in  the  case  that  the  acid  content  of  grape  concen 
trate  solution  justifies  it  is  the  restored  must  ameliorated 
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with  sugar-water  solution.  If  the  natural  acid  content 
as  tartaric  acid  is  5.1  parts  per  1,000  parts  of  the  must, 
only  20  gallons  of  sugar-water  may  be  added  to  each  1,000 
gallons  of  must  or  wine;  if  the  acids  are  7  parts,  400  gal¬ 
lons  of  sugar-water  may  be  added.  The  maximum  of  sugar- 
water  that  may  be  added,  according  to  Table  No.  1,  page 
119,  Treasury  Department  Regulations  No.  7,  relating  to 
the  production  of  wine. 

Actually,  however,  there  was  very  little  commercial 
grape  concentrate  made,  according  to  an  analytical  survey 
made  by  the  author,  that  had  residual  acid  high  enough 
to  permit  any  amelioration.  The  reason  for  this  is  plain. 
There  are  only  a  few  grapes  grown  in  the  United  States, 
particularly  in  California,  the  source  of  most  concentrates, 
whose  natural  juice  is  as  high  as  7.6  parts  per  1,000;  also  in 
the  manufacture  of  grape  concentrate  there  is  usually  a 
large  deposition  and  elimination  of  cream  of  tartar,  which 
is  acid  in  character,  and  as  may  be  expected,  the  acidity  of 
grape  concentrate  is  generally  lower  than  the  juice  of  the 
sound,  ripe  grapes  from  which  the  concentrate  was  de¬ 
rived. 

The  concentrates  as  such  were  analyzed.  In  the  ab¬ 
sence,  as  in  most  instances,  of  the  actual  Balling  of  the 
original  juice  from  any  particular  concentrate,  an  arbi¬ 
trary  Balling  of  21  was  used  and  a  portion  of  this  diluted 
concentrate  was  analyzed.  The  remainder  of  the  diluted 
concentrate  was  then  fermented  into  wine  and  this  prod¬ 
uct  also  analyzed.  From  this  analysis  can  be  seen  the 
amount  of  non-sugar  solids,  the  ash,  its  alkalinity  and  other 
interesting  figures.  The  amount  of  alcohol  blown  over 
the  carbon  dioxide  during  fermentation  may  also  be  seen. 
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After  the  grape  concentrates,  both  red  and  white,  had 
been  diluted  to  about  21  Balling  as  shown  in  the  table, 
the  diluted  or  restored  musts  were  yeasted  with  only  a 
tiny  speck  of  pure  culture  yeast  in  order  not  to  add  any 
appreciable  amount  of  material  not  must,  and  to  avoid 
any  dilution  of  its  total  volume.  A  curious  observation 
was  noted  in  that  some  instances  the  diluted  concentrates 
after  complete  fermentation  showed  a  large  percentage 
increase  in  total  acidity  which  was  not  volatile  (acetic). 
In  some  instances  there  was  more  than  twice  as  much 
acidity  (titrable)  than  in  the  original  diluted  material  be¬ 
fore  fermentation,  even  after  any  volatile  acidity  was  sub¬ 
tracted.  The  volatile  acid  (acetic)  while  it  showed  a  slight 
development,  was  in  all  cases  low  as  the  fermentations 
conducted  with  bubbler  attachment  tend  to  keep  this  acet¬ 
ic  formation  to  an  insignificant  point.  This  fixed  acid 
formation  had  previously  been  noticed  during  the  investi¬ 
gation  and  production  of  honey  wines.  The  commercial 
strained  honeys  used  in  the  experiments  had  been  care¬ 
fully  diluted  to  21°  Balling  and  fermented  in  a  similar 
manner  to  that  described  above.  The  total  acidity  of  the 
diluted  honey,  which  is  usually  low,  was  raised  from  5  to 
8  times  as  much  as  in  the  original  diluted  honey,  the  acetic 
acid  formation  at  the  same  time  being  in  the  order  of  hun- 
dreths  of  one  per  cent  and  quite  insignificant. 

In  order  to  determine  at  which  stage  of  fermentation 
this  acid  develops  and  to  identify  if  possible  the  acid  in 
question,  three  sets  of  materials  were  selected.  One  set  con¬ 
sisted  of  a  composite  of  eastern  concentrate  producd  from 
Niagaras,  Elviras,  Catawbas  and  Delawares,  all  stancar 
grapes  used  for  producing  wines;  another  set  consisted  ot 
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the  commercial  red  concentrate  produced  in  California 
from  red  grapes;  the  third  set  was  an  ordinary  commercial 

strained  honey. 

These  were  all  carefully  diluted  to  about  21  Balling. 
During  the  course  of  these  three  fermentations  there 
were  determined  solids,  ash,  alkalinity  of  water  soluble 
ash,  lactic  and  acetic  acid,  and  the  total  acids  and  total 
tartrates  and  tartaric  acid. 

The  three  experiments  with  the  grape  concentrates 
and  the  honey  which  had  previously  displayed  the  acid  in¬ 
crease  referred  to  above  showed  the  following  indications, 
(a)  The  increase  of  fixed  acid  content  developed  gradual¬ 
ly  and  simultaneously  with  the  alcohol  fermentation  and, 
in  the  case  of  the  grape  concentrates,  its  increase  ceased  at 
the  end  of  fermentation,  (b)  The  increased  acids  were 
not  due  to  tartaric  acid  or  tartrates  which  were  determined 
in  the  grape  wines  each  day  during  fermentation  and  there 
was  no  increase  at  any  time;  the  last  determinations  at  the 
end  of  fermentation  showed  a  small  loss  of  total  tartaric 
acid  due  to  some  precipitation  caused  by  the  alcohol 
formed  by  fermentation,  (c)  The  increased  acidity  was 
not  due  to  acetic  acid  or  other  volatile  acid  as  the  increase 
of  volatile  acid,  as  shown  by  determination,  was  very  small 
and  only  a  fraction  of  the  total  increase.  The  increased 
acidity  was  not  due  to  carbon  dioxide  (carbonic  acid), 
which  was  removed  by  incipient  boiling  before  titration, 
(d)  After  a  considerable  number  of  preliminary  experi¬ 
ments  it  is  believed  that  the  principal  portion  of  this  in¬ 
crease  of  acidity  was  due  to  lactic  acid  at  the  expense  of 
some  of  the  sugar  present. 

The  method  used  for  the  determination  of  lactic  acid 


474 


WINES  of  the  WORLD 


was  the  method  of  Lepper,  Bartram  and  Hillig,  (/.  Assoc. 
Official  Agr.  Chem.  P.  204-233,  1944). 

This  determination  eliminates,  by  precipitation  with 
barium  hydroxide  and  alcohol,  dibasic  acids,  such  as  malic 
acid,  succinic  acid,  tartaric  acid,  and  tribasic  acids  like  cit¬ 
ric  acid,  and  leaves  for  determination  lactic  or  some  other 
monobasic  acid  not  mentioned  above. 

In  the  following  Table  No.  24  are  shown  the  partial 
analyses  of  the  ordinary  commercial  grape  concentrates 
such  as  are  used  for  winemaking,  and  which  represent  ap¬ 
proximately  all  the  typical  grape  concentrate  that  is  made 
by  commercial  producers  in  the  United  States.  There  has 
been  omitted,  however,  the  analysis  of  homemade  concen¬ 
trates,  evaporated  and  cooked  over  free  flames,  and  those 
recooked  and  burned  apparently  for  the  purpose  of  pro¬ 
ducing  color.  These  were  omitted  because  they  are  not 
considered  pure  condensed  must.  These  latter  products 
were  unsatisfactory  for  making  wines,  were  deficient  in 
grape  or  fruit  character,  they  fermented  very  poorly,  leav¬ 
ing  a  large  amount  of  unfermented  residue,  and  all  con¬ 
tained  caramel  coloring.  These  products,  when  diluted  1 
gram  to  100  grams  of  water,  read  well  over  2  (brown)  in 
the  inch  cell  of  the  Lovibond  tintometer. 

Concerning  the  items  of  analysis  Table  No.  24,  there 
was  no  alcohol  found  in  the  authentic  concentrates  listed 
here  and  of  course  none  in  their  dilutions;  although  there 
was  enough  total  sugar  for  approximately  13  per  cent  al¬ 
cohol  by  volume  and  the  fermentation  was  conducted  until 
there  were  no  further  signs  of  fermentation.  The  alcohol 
in  the  finished  dry  wines  was  in  practically  all  instances 
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ess  than  13  per  cent.  The  reasons  for  this  lower  than  theo¬ 
retical  yield  have  already  been  given. 

The  total  solid  content  in  the  concentrates  was  deter¬ 
mined  by  weighing  the  material  from  closed  weighing  bot¬ 
tles  and  the  concentrate  heated  24  hours  in  flat  platinum 
dishes  at  100‘  C.  with  a  blast  of  air  in  a  motor  drying  oven. 
The  results  seen  in  Table  No.  24  are  expressed  as  grams 
per  100  grams.  The  solids  in  the  diluted  concentrate  and 
the  wines  are  expressed  as  grams  per  100  ml.  The  same  is 
true  of  the  ash  and  acids. 

The  solids  were  all  ignited  to  white  ash  in  an  electric 
furnace  at  5  50  to  600  degrees  centigrade. 

The  specific  gravity  of  the  concentrates  was  deter¬ 
mined  by  vacuum  specific  gravity  bottle,  and  the  specific 
gravity  of  the  dilutions  and  wine  with  the  same  pycno¬ 
meters  (bottle)  as  used  for  the  alcohol  determinations. 
The  Balling  at  60°  F.  of  the  concentrate  and  the  Balling 
of  the  "restored”  or  diluted  concentrate,  as  seen  in  vertical 
Table  No.  7,  were  calculated  from  their  specific  gravities. 

Although  winemakers  have  been  allowed  to  ameliorate 
their  wine,  before,  during  or  after  fermentation,  providing 
the  natural  acidity  of  the  juice  or  restored  concentrate 
before  fermentation  justified  it,  the  acidity  upon  which 
the  amelioration  is  based  and  its  extent  is  governed  solely 
upon  the  natural  acidity  of  the  unfermented  juice  of  the 
sound,  ripe  grapes,  or  juice  or  must  of  other  sound,  ripe 
fruits  and  berries,  or  the  must  resulting  from  diluting  or 
restoring  sound  grape  or  other  fruit  concentrate  to  its 
original  Balling. 

Amelioration  may  not  be  based  on  acetic  acid  or  other 
volatile  acid  content  or  any  acidity  due  to  putrefaction, 
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bacterial  decomposition  or  on  any  other  form  of  spoilage 

or  to  any  other  acidity  that  results  or  develops  during  fer¬ 
mentation. 

From  the  tables  may  be  observed  the  following  inter¬ 
esting  facts:  When  10  ml.  of  restored  concentrate  is  evap¬ 
orated  and  dried  at  100  C.  for  24  hours  the  results  are 
numerically  about  the  same  as  found  by  the  Balling  hy¬ 
drometer,  the  grams  per  100  ml.  being  usually  a  trifle 
higher;  the  Balling  of  the  grape  concentrate  calculated 
from  its  specific  gravity  is  usually  a  little  higher  than  the 
grams  of  total  solids  per  100  grams  of  concentrate.  The 
acids,  ash  and  alkalinity  of  the  ash  of  wines  made  from  con¬ 
centrates  are  generally  lower  than  the  figures  for  wines 
made  from  fresh  grape  juices.  The  non-sugar  and  other 
unfermentable  solids  appear  generally  higher  in  wines  pro¬ 
duced  from  concentrate;  there  is  always  some  loss  of  alco¬ 
hol  during  fermentation.  The  item  in  the  tables,  "blow 
over,”  is  the  per  cent  of  alcohol  by  volume  in  100  ml.  of 
water  used  as  a  seal  through  which  carbon  dioxide  must  pass 
during  fermentation.  It  has  been  found  from  several  experi¬ 
ments,  that  some  alcohol  is  blown  through  the  3/16  inch 
bore  tubing  into  a  second  water  seal  (about  10  per  cent  as 
much  alcohol  as  the  first)  and  even  through  a  third  seal 
(about  10  per  cent  as  much  alcohol  as  the  second). 

While  the  quantity  of  alcohol  which  leaves  the  fer¬ 
menter  is  not  great  and  may  not  be  considered  worth  re¬ 
covering,  it  serves  to  explain  to  some  extent  why  the 
actual  yield  in  alcohol  is  less  than  the  theoretical.  From 
approximate  measurements  it  can  be  seen  that  there  is  no 
appreciable  loss  in  volume  during  fermentation  but,  as  may 


477 


Grape  Concentrates  and  Other  Concentrates 

be  expected,  there  is  a  large  loss  of  weight  due  to  escape 
of  carbon  dioxide  which  leaves  the  field  of  action. 

Using  large  (12,000  ml.)  round-bottom  Pyrex  flasks 
as  fermenters  with  tube  bubbler  attachments,  it  is  easy 
to  follow  all  visible  effects,  and  to  recover  all  the  alco¬ 
hol  and  other  products.  It  is  possible  to  have  an  almost  com¬ 
plete  check  and  control  of  material  used  and  the  products 
formed. 

The  raisin,  peach,  apple  and  pear  concentrates  ex¬ 
amined,  when  diluted  to  21°  Balling,  contained  natural 
acids  too  low  to  permit  any  amelioration. 

No  matter  what  sort  or  size  of  container  is  used  to 
store  grape  concentrate,  strata  will  form  in  this  thick, 
dense  liquid  and  there  will  be  more  tartrates  at  the  bot¬ 
tom  than  at  the  top.  Mainly  for  this  reason,  the  con¬ 
centrate  is  usually  removed  for  sale  as  soon  as  possible 
before  this  settling  takes  place.  Grape  concentrates  are 
difficult  to  keep  in  wooden  storage  containers  as  there 
is  a  strong  tendency  for  them  to  push  their  way  through 
the  staves  like  heavy  oils.  The  usual  storage  bins  are  of 
steel  or  concrete.  As  a  rule,  they  are  moved  from  the 
place  of  manufacture  as  soon  as  convenient.  If  the  con¬ 
centrates  are  to  be  stored  over  long  periods  they  are  treated 
with  sulfur  dioxide  to  prevent  any  tendency  to  ferment 
during  the  summer  season. 

The  analysis,  dilutions  and  fermentations  of  concen¬ 
trates  confirmed  the  conclusions  drawn  from  previous  ex¬ 
periments:  that  the  theoretical  and  actual  dilutions  are 
practically  in  accord;  that  usually  there  is  a  slight  increase 
in  non-volatile  acidity  during  fermentation;  that  some 
alcohol  is  blown  over  and  hence  lost  during  fermentation 
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and  there  is  a  loss  of  weight  equal  to  approximately  half! 
the  weight  of  the  sugar  in  solution;  that  there  is  practi¬ 
cally  no  change  in  volume  during  fermentation;  and  that 
the  phosphates  remain  constant  during  fermentation  but 
about  half  of  the  total  nitrogen  is  used  up. 

Winemakers  who  contemplate  fermenting  diluted  Cal¬ 
ifornia  grape  concentrate  should  keep  in  mind  several 
important  points.  Before  any  amelioration  is  performed 
on  a  concentrate  which  has  been  diluted  back  to  its  origin¬ 
al  Balling,  determinations  must  be  made  of  the  natural 
acid  content,  that  is,  the  total  acids  as  tartaric  minus  the 
volatile  acids  as  tartaric.  If  the  natural  acid  content  is 
5  parts  per  1,000  or  less  no  amelioration  is  permitted  unless 
a  substandard  or  overameliorated  wine  is  to  be  made. 

Standard  wines  made  from  concentrates  have  been 
blended  with  standard  California  wines  as  a  practice  of 
"blending  to  commercial  standards.”  The  fortification  or 
blending  of  overameliorated  or  substandard  wines  with 
standard  wines  constitutes  rectification  upon  which  speci¬ 
al  taxes  are  levied. 

Blackberries,  boysenberries  and  other  berries,  and  some 
other  fruits  whose  natural  flavors  are  delicate  and  highly 
volatile  rarely  produce  a  concentrate  which  when  diluted 
can  be  fermented  into  a  wine  that  is  equivalent  to  the 
product  made  from  the  original  juice.  Such  a  concentrate 
may  be  a  very  dark,  sourish  mass  almost  devoid  of  flavor 
and  any  wine  made  from  it  is  unlikely  to  have  the  taste, 
aroma,  and  characteristics  generally  attributed  to  the  fruit 

in  question. 
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In  the  interest  of  unification,  simplification  and  ease 
of  interpretation,  it  is  desirable  that  all  wines  be  analyzed 
in  about  the  same  manner  so  that  the  results  of  one  chemist 
will  agree  as  nearly  as  possible  with  those  of  another  on 
the  same  class  of  products. 

The  most  universally  used  set  of  methods  is  the 
Official  and  Tentative  Methods  of  Analyses  of  the  Associa¬ 
tion  of  Official  Agricultural  Chemists,  which  will  be  re¬ 
ferred  to  hereinafter  as  the  A.O.A.C. 

The  first  comprehensive  compilation  of  A.O.A.C. 
methods,  including  the  analysis  of  wine,  appeared  in  Bulle¬ 
tin  107,  of  the  U.  S.  Bureau  of  Chemistry,  revised  in  1908. 
There  have  been  several  editions  since.  The  seventh  edition 
is  scheduled  for  1950-1951. 

It  is  to  the  everlasting  credit  of  the  early  wine  chemists, 
including  Bigelow,  Tolman,  Munson,  Burd,  Trescot, 
Alvord,  Eoff,  Ingle  and  Hartmann,  and  others  who  had 
tested  the  soundness  of  the  early  methods,  that  these  meth¬ 
ods  stood  the  test  of  time  so  well  that  few  changes  have 
appeared  necessary  during  the  40-odd  ensuing  years. 

The  earliest,  and  at  the  same  time  one  of  the  most  com¬ 
prehensive,  studies  on  wine  ever  made  is  recorded  in  Bulle- 
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tin  59,  Bureau  of  Chemistry,  Department  of  Agriculture 
1900,  under  the  direction  of  \V.  D.  Bigelow,  and  entitled 
The  Composition  of  American  Wines.  The  following 
determinations  were  made  on  845  samples  of  all  varieties 
obtained  from  all  wine  areas  of  the  United  States.  Specific 
Gravity;  Alcohol  by  Volume;  Glycerol-Alcohol  Ratio; 
Extract;  Ash;  Ash-Extract  Ratio;  Total,  Volatile  and 
Fixed  Acids;  Volatile  Acid-Total  Acid  Ratio;  Extract- 
Rest;  Polarization;  Reducing  Sugar;  Sodium  Chloride; 
Potassium  Sulfate;  Sulfurous  Acid;  Protein  Tannin  and 
other  coloring  matter. 

In  this  bulletin  Dr.  Bigelow  discusssed  and  interpreted 
the  results  of  these  analyses.  A  few  of  his  observations  fol¬ 
low:  "The  analyses  are  not  to  be  accepted  in  any  way  of 
expressing  the  quality  of  American  wine  .  .  .  The  average 
extract  of  wine  6  months  old  is  2.9  grams  per  100  ml.  for 
red  wine  and  2  grams  per  100  for  white  wine.  When  over 
2  years  of  age  the  average  extract  content  is  2.65  for  red 
and  1.75  grams  per  100  ml.  for  white  wine.  A  red  wine  is 
regarded  with  suspicion  which  contains  less  than  2.4  or 
more  than  3.25  grams  per  100  ml.  and  a  white  wine  which 
contains  less  than  1.5  grams  per  100  ml.  of  extract.” 

About  that  time  (1903)  Dr.  H.  W.  Wiley  authorized 
the  analysis  of  American  wines  made  by  winemakers  re¬ 
ceiving  awards  at  Paris  in  1900.  This  work  was  published 
as  Bureau  of  Chemistry  Bulletin  No.  72,  by  H.  W.  Wiley, 
entitled  American  Wines  at  the  Paris  Exposition  of  1900, 
Their  Composition  and  Character.  The  determinations 
made  were  about  the  same  as  Bulletin  59,  but  they  also 
included  "total  and  free  tartaric  acid,”  "phosphoric  acid, 
"total  sulfurous  acid,”  and  "undetermined  extract.” 
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The  third,  and  most  extensive,  survey  was  made  by 
Alvord,  Ingle  and  Hartmann.  While  the  results  were  com¬ 
piled  during  the  years  1914-1916,  much  of  the  actual  ana¬ 
lytical  work  was  performed  several  years  before  that  time. 
This  work  was  widely  distributed  in  mimeographed  form, 
but  as  far  as  the  writer  knows,  it  was  never  published.  The 
following  16  determinations  were  made. 

(1)  Alcohol  and  Glycerol;  (2)  Non-Sugar  Solids; 
(3)  Reducing  Sugar;  (4)  Polarizations;  (5)  Ash;  (6) 
Alkalinity  of  Ash;  (7)  Fixed  Acids;  (8)  Volatile  Acids; 
(9)  Tartaric  Acid,  Free  Tartaric  Acid  and  Cream  of  Tar¬ 
tar;  (10)  Chlorine;  (11)  Nitrogen;  (12)  Pentosans; 
(13)  Color;  (14)  Condition  of  Sample;  (15)  Neutral¬ 
izing  Test;  (16)  per  cent  of  Phosphorous  Pentoxide  in 
Ash. 

Rarely  do  the  commercial  winery  laboratories,  no 
matter  how  well  they  are  equipped,  go  into  such  detailed 
analyses  as  were  made  in  the  three  important  wine  papers 
mentioned,  or  in  the  analyses  of  wines  given  in  this  book. 

The  principal  determinations  made  in  the  wineries, 
and  these  are  made  by  practically  all  of  them  except  the 
very  smallest,  are:  alcohol  by  volume  (more  often  by 
Ebulliometer) ,  total  acids,  volatile  acids,  and  sulfur  di¬ 
oxide.  The  better  equipped  winery  laboratories  will  make 
other  tests  as  well:  usually  color,  pH,  and  microscopic 
tests  for  the  purity  of  their  yeast  or  for  bacterial  con¬ 
tamination.  However,  experiment  stations,  state  and  city 
laboratories,  may  employ  all  the  A.O.A.C.*  methods  and 
other  special  methods  as  well. 

*W.  B.  White,  A.O.A.C.  Methods  of  Analysis ,  Food,  Drug, 
Cosmetic,  Law  Quarterly,  Dec.  1,  1946. 
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The  methods  regarded  as  routine,  for  either  standard 
wine  or  one  that  is  under  suspicion  by  the  Internal  Reve¬ 
nue  laboratory  are:  (1)  alcohol  by  volume;  (2)  total 
solids  (dried  for  24  hours  at  100  under  forced  draft); 
(3)  ash;  (4)  tannin;  (5)  total  acids;  (6)  volatile  acids j 
(7)  natural  acids;  (8)  nitrogen  as  protein;  (9)  phos¬ 
phates  as  P205;  (10)  alkalinity  of  water  soluble  ash; 
(11)  total  alkalinity  of  ash;  (12)  specific  gravity  at  60° 
F.;  (13)  color  as  is  in  l/g  inch  cell  of  Lovibond  tint¬ 
ometer;  (14)  weight  of  one  gallon  of  the  wine  at  60°  F.; 
(15)  tests  for  artificial  color:  caramel,  coal  tar  and  other 
artificial  colors.  On  certain  samples  it  may  also  be  neces¬ 
sary  to  make  a  sulfur  dioxide  determination  to  determine 
the  various  mineral  constituents  of  the  ash,  or  to  perform 
several  other  special  tests  as  the  situation  may  require. 

While  practically  all  of  the  methods  of  analysis  used 
by  the  author  orl  the  many  wines  analyzed  during  the  past 
few  years  are  essentially  those  of  the  A.O.A.C.,  some  have 
been  modified  or  abbreviated  in  order  to  save  time  and 
encourage  their  use.  The  details  of  the  modified  and  ab¬ 
breviated  procedures  follow.  It  is  reasonable  to  assume 
that  as  long  as  chemical  methods  for  routine  work  are 
short  in  detail,  quick  in  results,  and  reasonably  accurate, 
they  will  be  used;  long  methods  requiring  much  time  and 
complicated  equipment  will  be  seldom  used  except  for  re¬ 
search  work. 


METHODS  OF  ANALYSIS 


The  routine  methods  of  analysis  employed  for  the 
analysis  of  grape  wines,  berry  wines  and  other  fruit  wines 
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are  essentially  A.O.A.C.  procedures  modified  in  such  a 
manner  as  to  be  economical  of  time  and  material. 

Specific  Gravity.  Determine  at  60  /60  F.  by  means 
of  a  carefully  standardized  pycnometer. 

Alcohol.  Measure  100  ml.  of  wine  into  a  Kohlrausch 
flask,  transfer  with  washing  into  an  Erlenmeyer  flask,  and 
distill,  making  up  the  volume  at  the  same  temperature  as 
wine  at  the  initial  measuring.  Determine  the  specific 
gravity  of  the  distillate  at  60760°  F.  by  means  of  a  care¬ 
fully  standardized  pycnometer.  Obtain  the  corresponding 
per  cent  by  volume  from  the  table  found  in  the  A.O.A.C. 
Methods  of  Analysis,  or  Circular  No.  19,  National  Bureau 
of  Standards. 

Total  Solids.  Evaporate  10  ml.  of  the  wine  to  ap¬ 
parent  dryness  in  a  platinum  dish  on  a  steam  bath  and  dry 
approximately  24  hours  (over  night)  in  a  current  of  air 
at  100°  C.  These  solids  will  be  lower  than  solids  in  solution 
determined  by  numerous  other  methods  but  have  the 
advantage  of  being  dry  and  easily  burned  off  without  loss 
of  ash. 

Ash.  Ignite  the  above  solids  to  a  white  ash  in  an  electric 
furnace  at  5  50°  C.  (approximately).  Occasionally  the  ash 
may  show  carbon  particles.  If  the  ash  is  moistened  and 
dried  thoroughly  and  returned  to  the  furnace  all  of  the 
carbon  is  usually  burned  off  completely. 

Alkalinity  of  Water  Soluble  Ash.  Take  up  the  ash  in 
the  platinum  dish  with  hot  water,  wash  through  a  filter, 
and  continue  the  washing  and  filtering  until  approximately 
60  ml.  of  hot  water  has  been  used.  Allow  the  solution  to 
cool  and  titrate  with  0.1  N  sulfuric  acid  using  3  drops  of 
methyl  orange  as  indicator.  Express  as  number  of  ml.  of 
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0.1  N  sulfuric  acid  to  neutralize  the  water  soluble  ash  of 
100  ml.  of  wine. 

Total  Alkalinity  of  The  Ash.  To  the  total  ash  from  10 
ml.  of  wine,  obtained  as  described  above,  add  20  ml.  0.1  N 
sulfuric  acid  and  heat  to  incipient  boiling,  wash  into  a  250 
ml.  beaker  and  titrate  with  0.1  N  sodium  hydroxide  so¬ 
lution  using  phenolphthalein  as  an  indicator.  The  ash  may 
be  taken  up  with  excess  standard  acid  in  the  dish  itself  and 
titrated.  Express  the  total  alkalinity  of  the  ash  in  terms  of 
numbers  of  ml.  of  0.1  N  acid  required  for  the  neutraliza¬ 
tion  of  the  ash  of  100  ml.  of  wine. 

Tannin.  Folin-Denis  Reagent  (a)  To  750  ml.  of  dis¬ 
tilled  water  add  100  grams  of  sodium  tungstate,  20  grams 
phosphomolydic  acid  and  50  ml.  of  8  5  per  cent  phosphoric 
acid.  Reflux  for  2  hours,  cool,  and  dilute  to  1  liter, 
(b)  Saturate  distilled  water  with  C.P.  anhydrous  sodium 
carbonate.  Allow  to  stand  overnight,  shake  thoroughly, 
and  filter,  (c)  Standard  tannic  acid  solution.  Dissolve 
exactly  100  mg.  tannic  acid  (C.P.)  in  a  liter  of  distilled 
water.  This  solution  must  be  freshly  prepared  for  each 
batch  of  determinations. 

Determination.  Place  0.1  ml.  of  wine  in  a  Nessler 
tube  containing  about  90  ml.  of  distilled  water.  Add 
1  ml.  of  Folin-Denis  Reagent  and  make  up  to  100  ml. 
mark  with  water.  Then  add  5  ml.  of  saturated  sodium 
carbonate  solution  and  shake  well.  After  it  stands  for  one 
hour,  begin  to  transfer  the  material  from  the  large  tubes 
to  small  Nessler  tubes  (about  H  inch  inside  diameter  and 
6  inches  long,  capacity  25  to  50  ml.)  The  small  tubes  are 
filled  to  the  same  depth  and  compared  with  standards  pre- 
pared  in  the  following  manner: 
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Into  Nessler  tubes  containing  about  90  ml.  of  water 
add  the  standard  tannic  acid  solution  in  quantities  begin¬ 
ning  at  0.1  ml.  and  continue  at  0.1  intervals  until  up  to 
1  ml.,  then  continue  at  0.2  intervals  until  2  ml.  are  added 
to  one  tube,  then  prepare  tubes  containing  2,  3,  4  and  5 
ml.  of  standard  tannic  acid  solution.  To  these  standards 
add  the  reagents  described  above.  At  the  end  of  one  hour 
fill  these  standards  into  small  Nessler  tubes  as  described 
above.  Compare  the  small  Nessler  tubes  containing  the 
wine  and  the  Nessler  tubes  containing  the  standard  tannic 
acid  solution  and  report  the  amount  of  tannin  or  tannic 
acid  indicated  in  the  wine  as  grams  per  100  ml. 

Total  Acids.  Neutralize  250  ml.  or  more  of  boiled 
distilled  water  in  a  white  porcelain  evaporating  dish  (7.5 
inch  diameter  or  larger).  Add  5  to  10  ml.  of  sample  de¬ 
pending  on  acid  content  and  depth  of  color  and  titrate 
with  0.1  N  sodium  hydroxide  solution  using  1.5  ml.  of  phe- 
nolphthalein  solution  (1  gram  phenolphthalein  powder  in 
100  ml.  alcohol).  The  total  acids  in  grape  wines  are  ex¬ 
pressed  as  tartaric  acid;  1  ml.  of  0.1  N  sodium  hydroxide 
solution  is  equivalent  to  0.0075  grams  of  tartaric  acid.  The 
total  acids  in  apple  wines  are  expressed  as  malic  acid;  1  ml. 
of  0.1  N  sodium  hydroxide  solution  is  equivalent  to  0.0067 
gram  of  malic  acid.  The  total  acids  in  wines  are  deter¬ 
mined  and  expressed  as  citric  acid,  1  ml.  of  0.1  N  sodium 
hydroxide  solution  is  equivalent  to  0.007  gram  of  citric 
acid. 

Volatile  Acids.  Heat  rapidly  to  incipient  boiling  50 
ml.  of  wine  in  a  500  ml.  Erlenmeyer  flask  and  pass  steam 
through  until  1  5  ml.  of  distillate  requires  only  2  drops  of 
0.1  N  sodium  hydroxide  solution  for  neutralization.  Boil 
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the  water  used  to  generate  the  steam  several  minutes  before 
connecting  steam  generator  with  distillation  flask  in  order 
to  expel  carbon  dioxide.  Titrate  rapidly  with  0.1  N  sodi¬ 
um  hydroxide  solution,  using  phenolphthalein  indicator. 
Color  should  remain  for  about  10  seconds.  Express  the 
results  as  acetic  acid.  Sellier  tubes  or  the  Cash  volatile 
acid  apparatus  are  ideal  for  this  determination. 

Natural  Acids  {Fixed).  Natural  acids  are  the  total 
acids  minus  the  volatile  acids  calculated  as  citric  or  tar¬ 
taric  acid  as  the  case  may  be. 

1  ml.  of  0.1  N  NaOH=0.006  gram  of  acetic  acid. 

Tartaric  Acid.  Because  grape  wines  made  from  grape 
concentrates  or  odds  and  ends  of  grape  wine  batches,  both 
red  and  white,  are  more  often  used  as  fillers  to  rectify 
berry  wines,  tests  for  tartaric  acid  are  usually  a  routine 
procedure. 

Qualitative  Tartaric  Acid.  To  50  ml.  of  wine  add  1  ml. 
acetic  acid,  one  drop  of  potassium  acetate  solution  (20  per 
cent  solution),  71/ 2  grams  of  finely  powdered  potassium 
chloride,  and  stir  until  all  of  this  salt  is  completely  in  solu¬ 
tion.  Add  7l/2  ml.  of  alcohol,  rub  sides  of  beaker  vigor¬ 
ously  with  a  stirring  rod  to  induce  crystallization  and 
allow  to  stand  at  low  temperature  around  40  F.  over  night. 
Sometimes  when  there  is  only  a  very  small  quantity  of 
tartaric  acid  or  cream  of  tartar  present,  it  may  require 
several  days  for  precipitation  to  take  place.  Examine  the 
residue  each  day  for  any  cream  of  tartar  crystals.  For 
quantitative  determinations  follow  faithfully  the  method 
of  the  A.O.A.C.,  or  the  Mathers’  test,  (/.  A.O.A.C.  May, 
1949). 

Phosphates.  Introduce  100  ml.  sample  of  wine  into  a 
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casserole  of  about  250  ml.  capacity  and  add  20  ml.  mag¬ 
nesium  nitrate  solution  and  evaporate  the  solution  to  ap¬ 
parent  dryness  on  a  steam  bath  and  place  the  casserole  in  an 
oven  at  about  100°  C.  until  the  contents  are  quite  dry  (best 
over  night) .  Ignite  carefully  in  a  muffle  furnace  at  a  dull 
red  heat  (about  550-600°C.).  By  careful  manipulation, 
avoid  splattering,  decrepitation  or  loss  of  material  due  to 
rapid  ignition.  To  the  cool,  well-ashed  mass  in  the  casserole 
add  50  ml.  10  per  cent  nitric  acid,  heat  on  steam  bath,  then 
cool.  To  the  solution  add  ammonium  hydroxide  until  it  is 
distinctly  alkaline  to  litmus,  then  neutralize  with  concen¬ 
trated  nitric  acid  adding  2  or  3  drops  in  excess. 

Add  25  ml.  of  freshly  filtered  ammonium  molybdate 
solution  and  shake  continuously  for  at  least  30  minutes. 
A  shaking  machine  is  convenient,  otherwise  shake  thor¬ 
oughly  by  hand.  Filter  promptly  through  a  Gooch  crucible 
or  Buchner  funnel  using  a  filter  mat  of  well-washed  paper 
pulp.  Wash  the  precipitate  with  water  until  neutral  to 
phenolphthalein,  testing  with  N/3  sodium  hydroxide  so¬ 
lution  (such  as  is  to  be  used  for  final  titration) . 

Add  an  excess  of  N/3  sodium  hydroxide  solution  and 
titrate  the  excess  with  N/3  nitric  acid,  using  phenolphtha¬ 
lein  as  an  indicator.  Add  N/3  sodium  hydroxide  solution 
until  no  yellow  precipitate  shows  and  add  over  5  ml.  of 
the  N/3  sodium  hydroxide  solution  in  excess. 

Solutions  Required — Magnesium  Nitrate  Solution. — Dis¬ 
solve  15  grams  of  magnesium  nitrate  in  200  ml.  distilled 
water. 

Ammonium  molybdate  solution — see  A.O.A.C.  Meth¬ 
ods. 
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Standard  acid  and  alkali — N/3  each  ml.  equivalent 
to  .00103  grams  of  P205. 

Example:  30  ml.  N/3  NaOH  was  used  to  dissolve  the  pre¬ 
cipitate  and  furnish  the  excess. 

23  ml.  of  N/3  nitric  acid  was  used  to  neutralize  the 
excess  of  alkali.. 

30-23  7  ml.  N/3  NaOH  was  used  up  by  the  pre¬ 
cipitate. 

7x10  70x0. 0013=. 0721  grams  of  P205  in  100  ml. 
of  samples  used  for  analyses. 

This  method  is  essentially  the  A.O.A.C.  method  for  the 
determination  of  phosphates  in  fertilizers,  and  is  merely 
modified  slightly  for  the  convenience  of  the  material  on 
hand. 

Nitrogen  as  Protein.  Evaporate  50  ml.  of  the  juice 
or  wine  in  a  500-ml.  Kjeldahl  flask.  Add  approximately 
0.5  gram  of  mercury.  Add  8  grams  of  potassium  sulfate 
and  about  2  5  ml.  concentrated  sulfuric  acid.  Digest  until 
clear.  Dilute  with  water  and  cool.  Add  25  ml.  of  potas¬ 
sium  sulfide  solution  (40  grams  per  liter),  and  add  a  small 
bit  of  paraffin  (size  of  pea)  and  0.5  gram  of  granulated 
zinc  (about  30  mesh)  and  then,  with  most  of  the  Kjeldahl 
flask  immersed  in  ice  water  add  slowly  1 :1  sodium  hydrox¬ 
ide  solution,  connect  to  the  still,  mix  carefully  and  distill 
promptly  into  25  ml.  of  0.1  N  sulfuric  acid  diluted  with 
boiled  distilled  water.  Distill  150  to  200  ml.  and  titrate 
the  distillate  with  0.1  N  sodium  hydroxide  solution  using 
alizarin  red  as  an  indicator.  Each  ml.  of  0.1  N  sodium  hy¬ 
droxide  solution  equals  0.0014  grams  nitrogen.  Nitrogen 
x  6.25=protein. 

Depth  of  Color.  Is  determined  in  a  14  inch  standard 


489 


Methods  of  Analysis  of  Wine 

cell  by  the  use  of  the  Lovibond  tintometer,  using  red  glass 
slides  (200  N.T.)  and  the  brown  slides  (brewer’s  scale, 
series  52).  These  are  usually  the  only  slides  required  but 
some  dark  red  eastern  wines  may  require  a  bit  of  blue,  and 
some  unusual  fruit  wines  may  require  some  yellow  color 
slides  for  exact  matching  of  color.  As  a  rule  it  is  best  to 
confine  the  readings  as  near  as  possible  to  red  and  brown. 
For  still  more  reproducible  results  use  a  natural  wedge 
photometer  and  express  the  results  in  terms  of  the  Lovi¬ 
bond  readings. 

Artificial  Color.  There  are  a  large  number  of  good 
methods  and  tests  for  foreign  coloring  in  wines.  For  cara¬ 
mel  coloring  the  Milos  method,  Mathers’  method,  and  the 
modified  A.O.A.C.  method  are  all  reliable. 

Caramel  Tests.  Mathers’  Test — To  10  ml.  wine  in  a 
Babcock  bottle  add  1  ml.  pectin  solution,  (1  gram  pectin 
in  75  ml.  water  plus  25  ml.  alcohol  to  pressure),  3  drops 
hydrochloric  acid  and  fill  with  alcohol  shaking  well  during 
addition,  spin  in  a  centrifuge,  decant  upper  liquid,  dissolve 
residue  in  10  ml.  water,  add  3  drops  hydrochloric  acid  and 
fill  with  alcohol,  spin  in  centrifuge,  decant,  again  take  up 
10  ml.  water,  add  3  drops  hydrochloric  acid  and  fill  bottle 
with  alcohol,  continue  until  upper  layer  is  colorless,  dis¬ 
solve  residue  in  10  ml.  water.  If  it  is  a  brown  solution  add  1 
ml.  P.'1'  reagent  and  place  bottle  in  boiling  water  for  30 
minutes.  A  brown  precipitate  confirms  caramel. 

A.  O.  A.  C.  Test.  To  10  ml.  wine  in  bottle  (Babcock) 
neutralize  with  2  per  cent  potassium  hydroxide  solution, 
then  add  2  ml.  of  5  per  cent  zinc  chloride  solution,  shake 

Three  grams  2,  4 — dimitrophenyl  hydrazine  plus  22.5 
ml.  sulfuric  acid,  Q.  S.  22.5  ml.  alcohol  added. 
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well  and  spin  and  decant  upper  layer.  To  the  residue  add 
boiling  water  and  shake  well,  fill  bottle  with  hot  water, 
and  spin.  Repeat  this  washing  until  upper  layer  is  color¬ 
less.  Add  8  5  per  cent  alcohol  containing  0.5  per  cent  hy¬ 
drochloric  acid,  shake  well  and  fill  bottle,  spin,  decant 
upper  layer,  again  add  8  5  per  cent  alcohol  containing  acid. 
This  time,  dip  bottle  in  boiling  water  until  quite  hot,  spin, 
and  continue  this  until  upper  layer  is  colorless,  then  dis¬ 
solve  residue  in  10  ml.  warm  water  to  dissolve.  If  solution 
is  brown,  confirm  caramel  with  P.  reagent. 

The  A.O.A.C.  double-dyeing  principle  is  still  the  most 
dependable  for  coal-tar  dyes.  For  modifications  and  spe¬ 
cial  identity  tests  follow  the  details  outlined  in  A.O.A.C. 

Besides  the  basic  chemical  determinations  outlined 
above  there  are  several  processes  that  have  proven  of  utmost 
value.  Among  these  is  the  use  of  the  spectrophotometer 
from  which  color  curves  have  been  plotted  with  red  wines 
made  from  grape,  blackberry,  and  other  fruits.  The  for- 
mol  number  (see  method)  of  the  wines  sometimes  shows 
important  indications  as  to  the  composition  and  authen¬ 
ticity  of  the  wines.  The  ash  of  wine  is  brimful  of  interest 
and  often  discloses  the  wine’s  history.  One  of  the  most 
interesting  ingredients  in  the  ash  of  blackberry  wine  is  the 
unusual  amount  of  manganese.  It  is  ever  present.  Stand¬ 
ard  blackberry  wine  always  has  a  higher  methanol  content 
than  a  stretched  and  over  sugar-watered  wine.  There  is  a 
vast  storehouse  of  knowledge  in  the  natural  color  of  wines, 
and  there  are  numerous  solvents  and  reagents  in  use  that 
tend  to  isolate  and  indicate  the  presence  of  foreign  color 
in  suspected  blackberry  and  other  wines. 

Hamil-Simonds  Test.  One  of  the  most  unique  of  the 
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arbitrary  methods  indicating  the  presence  of  foreign  fruit 
material  in  blackberry  wine  is  known  as  the  Hamil-Si- 
monds  method  (/.  Assoc.  Official  Agr.  Chem.  Feb.  1942) , 
which,  since  its  publication,  has  been  very  much  simplified. 

Dilute  10  ml.  wine  in  a  50-ml.  glass  stoppered  cylinder 
to  50  ml.  Mark  and  pour  through  small  adsorption  tubes 
made  from  16-20-cm.  sections  of  10  mm.  diameter  glass 
tubing  with  the  lower  ends  drawn  to  5 -mm.  opening.  The 
adsorption  mixture  is  1  part  by  weight  of  150-200  mesh 
grade  A  activated  alumina  and  1  part  by  weight  of  150- 
200  mesh  Filter-Cel.  Place  plugs  of  absorbent  cotton  at 
the  bottoms  of  the  tubes  and  on  these  are  filled  columns 
of  the  adsorption  mixture  about  10  cm.  high,  covered  with 
plugs  of  cotton.  In  use,  hold  the  tubes  by  rubber  stoppers 
in  ordinary  suction  flasks.  Wet  the  adsorption  mixture  on 
the  tubes  with  water  and  pour  the  diluted  wine  promptly 
and  directly  through  the  adsorption  tubes.  An  18-20  inch 
vacuum  expedites  the  filtration.  After  the  entire  solution 
has  gone  through  the  tube,  run  25  ml.  of  water  through. 
Allow  air  to  pass  to  displace  any  water  retained,  usually  for 
about  10  minutes.  Observe  the  tubes  in  ultra-violet  light, 
then  remove  the  adsorbed  alumina-Filter-Cel  (push  it  out 
of  the  larger  opening  with  a  stout  wire  rod)  to  a  glass  dish 
(Petri  dish)  and  observe  again.  Grape  wine,  apple  and 
peach,  give  yellow  colors,  while  blackberry  and  logan¬ 
berry,  raspberry,  boysenberry,  elderberry  and  most  other 
berries  impart  mauve  to  purple  shades. 

This  test  is  rather  sensitive.  For  example,  when  a  com¬ 
mercial  blackberry  wine  was  reported  as  having  in  its  com¬ 
position  a  small  amount  of  grape  wine,  as  indicated  by  the 
colors  under  ultra-violet  light,  (and  by  other  methods), 
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the  winemaker  was  indignant,  but  in  cross-examination  he 
remembered  that  he  used  a  pure  yeast  culture  starter  in 
pure  grape  must,  and  it  had  been  his  practice  to  use  from 
5  to  10  per  cent  of  this  starter  in  his  blackberry  wine.  This 
is  not  permitted  in  standard  wine  and  is  classed  as  taxable 
rectification.  While  the  adsorption  tubes  used  with  grape, 
cherry,  peach,  and  apple  are  all  yellow,  there  is  actually  a 
difference  in  shades  of  yellow  which  on  careful  manipu¬ 
lation  and  observation  may  serve  to  differentiate  each  type. 
This  manipulation  is  in  a  measure  broadly  quantitative  in 
that  it  indicates  any  substantial  lack  of  fruit. 

The  principal  ultra-violet  equipment  in  use  for  this 
purpose  is  the  Hanovia  500  Watt  Quartz  Mercury  tube. 
In  the  field,  a  smaller  lamp,  a  General  Electric  Company 
100  Watt  B-4  lamp,  is  more  often  used. 

In  recent  years  Paul  Simonds  reversed  the  Hamil  pro¬ 
cess  as  follows:  Into  glass  tubing  about  an  inch  in  di¬ 
ameter  and  about  2  5  centimeters  long,  stoppered  with  a 
rubber  stopper  at  one  end,  introduce  25  ml.  of  wine  and 
25  ml.  of  water  and  mix.  Into  this  diluted  wine  sift  slow¬ 
ly,  previously  washed  and  dried  aluminum  oxide  (F-20), 
until  the  deposit  is  built  up  at  the  bottom  of  the  tube  to 
about  */2  inch.  This  should  require  about  30  minutes. 
Usually  10  or  20  and  sometimes  even  more  tubes  can  be 
used  at  the  same  time  during  this  period.  A  small  wad  of 
cotton  is  stuffed  into  the  top  of  the  tube  and  rammed  down 
(using  a  long,  solid  glass  rod  flattened  at  right  angles  at  one 
end)  against  the  built-up  layer  of  alumina,  and  packed 
firmly,  and  the  upper  layer  of  liquid  poured  off.  The  glass 
ramrod  with  its  flattened  top  is  then  pressed  hard  against 
the  cotton  and  the  deposited  alumina,  until  most  of  its 
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liquid  is  squeezed  out..  The  rubber  stopper  is  then  removed 
and  the  deposited  alumina  pushed  out  with  the  glass  rod 
into  a  small  Buchner  funnel  containing  a  flat  filter  paper. 
The  suction  is  turned  on  and  the  alumina  deposit  washed 
well  with  about  25  ml.  of  absolute  alcohol.  The  alumina 
pack  during  washing  and  suction  loosens  into  a  fine  dry 
powder  which  flows  easily  into  a  small  beaker  or  Petri  dish, 
the  latter  serving  merely  as  a  place  to  study  the  powder 
conveniently  under  the  ultra-violet  lamp. 

Spectrophotometer.  By  the  use  of  this  instrument,  red 
berry  wines  may  be  distinguished  from  red  grape  wines  by 
calculating  the  ratio  of  the  spectral  transmittance  at  590 
mu.  before  and  after  addition  of  hydrochloric  acid.  If 
this  ratio  is  greater  than  1.0  the  wine  is  grape  and  if  less 
than  1.0  it  is  a  berry  wine.  The  crossing  of  S-T  curves 
also  serves  as  a  distinguishing  feature. 

Formol  Number.  To  about  50  ml.  of  red  or  amber  wine 
in  any  suitable  flask,  add  0.5  to  1.5  of  activated  carbon, 
(depending  on  the  depth  of  color),  warm  to  about  50* 
C.,  allow  to  stand  5  to  10  minutes  with  frequent  shaking, 
then  filter.  Place  about  200  ml.  of  boiled  water  in  a  7/2 
inch  porcelain  dish;  add  25  ml.  of  the  filtrate  and  2  ml. 
phenolphthalein  indicator  solution;  neutralize  with  strong 
sodium  hydroxide  solution,  approximately  1 5  per  cent. 
Add  about  2  5  ml.  of  37  to  40  per  cent  formaldehyde  solu¬ 
tion  neutralized  to  phenolphthalein  before  using  and  still. 
Then  titrate  to  original  pink  color  with  0.1  N  sodium  hy¬ 
droxide  solution.  This  titration  multiplied  by  4  is  known 
as  the  formol  number. 

Note:  White  or  light  amber-colored  wines  need  not  be 
treated  with  activated  carbon,  nor  need  the  filtrate  from 


494 


WINES  of  the  WORLD 


red  wines  be  absolutely  colorless.  Wines  should  be  free  of 
carbon  dioxide. 

Total  Sugar  (as  invert).  Dilute  5  ml.  of  solution  to 
be  analyzed  in  a  100-ml.  graduated  flask  to  50  ml., 
add  5  ml.  concentrated  hydrochloric  acid  and  warm 
slowly  to  70°  C.  Cool  quickly  and  allow  to  stand  over 
night  at  20  C.  Make  up  to  100  ml.  volume.  Sugar 
is  determined  in  quadruplicate  20  ml.  portions  grav- 
imetrically.  Use  2  5  ml.  copper  sulfate  and  25  ml. 
alkaline  tartrate  solution.  (Soxhlet’s  modification  of 
Fehling  solution.  Page  447  A.O.A.C.  Methods.  Use 
Tables  of  Munson  and  Walker,  4th  Edition). 
Non-Sugar  Solids.  Total  solids  minus  total  sugar  as 
invert. 

Ammoniacal  Nitrogen.  Place  50  ml.  of  the  sample  in 
a  Kjeldahl  digestion  flask,  fill  flask  l/i  full  with  water, 
add  a  small  bit  of  paraffin  (a  little  larger  than  a  pea), 
ignited  pumice  (size  of  chestnut) ,  a  few  drops  phenol- 
phthalein  solution  and  2  to  3  grams  freshly  ignited 
magnesium  oxide.  Shake,  connect  with  condenser  and 
distill  into  25  ml  0.1  N  sulfuric  acid  to  which  has  been 
added  a  few  drops  alizarin  red  solution.  After  collect¬ 
ing  about  200  ml.  of  distillate,  titrate  with  0.1  N 
sodium  hydroxide  solution. 

1  ml.  N/10  H2S04=.0014  grams  nitrogen. 

Report  as  grams  ammoniacal  nitrogen  per  100  ml. 
Subtract  the  ammoniacal  nitrogen  from  the  total  ni¬ 
trogen  and  multiply  the  difference  by  6.25  to  obtain 
grams  of  protein  material. 

Report  as  grams  protein  per  100  ml. 

Sulfur  dioxide  in  wine  is  usually  determined  in  wineries 
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by  the  methods  which  are  outlined  in  detail  in  Dr.  Cruess’ 
book,  The  Principles  and  Practice  of  Winemaking ,  sec¬ 
ond  edition.  Other  methods  used  are  outlined  in  the  meth¬ 
ods  of  the  A.O.A.C.,  the  most  elaborate  and  accurate  of 
which  is  the  Monier-Williams  method,  described  on  page 
533  of  the  sixth  edition. 

In  1949,  Alex  Mathers  designed  a  handy  method  for 
the  determination  of  sulfur  dioxide  in  wine.  To  50  ml.  of 
wine  add  boiling  stones  and  50  ml.  of  water.  Distill  the 
mixture  into  a  cylinder  containing  50  ml.  of  1  per  cent 
neutral  lead  acetate  solution.  The  adapter  is  immersed 
about  2  inches  below  the  surface  of  the  liquid  in  the  re¬ 
ceiver.  About  50  ml.  of  distillate  is  collected  and  it  is  ti¬ 
trated  with  one-fiftieth  normal  iodine  solution  and  starch 
indicator.  This  represents  the  free  sulfur  dioxide.  The 
combined  sulfur  dioxide  is  obtained  by  adding  50  ml.  of 
5  per  cent  sulfuric  to  the  residue  in  the  flask  and  distilling 
as  already  described.  To  get  the  total  sulfur  dioxide  only, 
the  original  wine  and  dilute  sulfuric  acid  is  distilled  in  one 
operation. 
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TABLE  10 


COMPONENT 

MAXIMUM 

MINIMUM 

AVERAGE 

Alcohol  by  volume  % 

13. 5G 

11.36 

12.48 

Specific  gravity  @  60°  F. 

Weight/gal.  @  60°  F. ,  Lb. 

8.45 

8.25 

8.29 

c,  d 

Total  solids 

(24  hr.  at  100°  C. ) 

1. 88 

1.03 

1.47 

d 

Tannin 

0.030 

0.  030 

0.049 

d 

Acids 

Total  as  tartaric 

0.G85 

0.477 

0.  611 

Volatile  as  acetic 

0.  121 

0.0G4 

0.089 

Natural  as  tartaric 

0.G33 

0.377 

0.523 

d 

Nitrogen  as  protein 

0.252 

0.  104 

0.  158 

d 

Phosphates  as  P2O5 

0.  050 

0.028 

0.036 

d 

Ash 

0.388 

0.245 

0.302 

e 

Alkalinity  of  water-soluble  ash  “ 

26.0 

7.  6 

16.2 

Color,  Lovibond  1/8  inch  cell,  brown 

1.0 

0.25 

0.655 

f 

Color  tests 

a 


"  Samples  taken  October,  1944  (1G  samples). 

b 

“  Commercial  grape  wine,  made  in  California, 
c 

-  5  samples  which  appeared  to  contain  added  sweetening  do  not  appear  here 

d 

”  Grams  per  ioo  ml. 

-  Number  of  ml.  H2SO4  to  neutralize  ash  from  100  ml.  of  v,i„e. 

f 

'  No  caramel  or  coal-tar  color  found  in  any  samnle. 
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ANALYSIS  OF  CALIFORNIA  CLARETS  “ 

TABLE  || 


COMPONENT 

MAXIMUM 

MINIMUM 

AVERAGE 

Alcohol  by  volume  % 

13.  19 

11.52 

12.60 

Specific  gravity  at  60°  F. 

0.99547 

0.99401 

0.99460 

Weight/gal.  at  60°  F. ,  lb. 

8.29 

8.28 

8.28 

c 

Total  solids 

(24  hr.  at  100°  C. ) 

2.08 

1.83 

1.94 

c 

Tannin 

0.250 

0. 110 

0.  174 

c 

Acids 

Total  as  tartaric 

0.687 

0.488 

0.610 

Volatile  as  acetic 

0.112 

0.061 

0.089 

Natural  as  tartaric 

0.  626 

0.376 

0.520 

c 

Nitrogen  as  protein 

0.214 

0.  108 

0. 169 

c 

Phosphates  as  P2O5 

0.044 

0.027 

0.037 

c 

Ash 

0.488 

0.258 

0.328 

d 

Alkalinity  of  water-soluble  ash 

35.4 

8.5 

18.0 

e 

Color  tests 

_ 

“  Samples  taken  1944  (7  samples). 

“  Commercial  grape  wine,  made  in  California. 


”  Grams  per  100  ml. 

"  Number  of  ml.  of  0. 1  N  H2SO4  to  neutralize  ash  from  100  ml.  of  wine 
-  No  caramel  or  coal-tar  color  found  in  any  sample. 
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ANALYSIS  OF  CALIFORNIA  BURGUNDIES  ° 


TABLE  12 

COMPONENT 

MAXIMUM 

MINIMUM 

AVERAGE 

Alcohol  by  volume  % 

13.64 

12.44 

12.79 

Specific  gravity  at  60°  F. 

0.99589 

0.99411 

0.99464 

Weight/gal.  at  60°  F. ,  lb. 

8.29 

8.28 

8.28 

c 

Total  solids 

(24  hr.  at  100°  C.) 

2.  22 

1.  68 

2.01 

c 

Tannin  “ 

0.250 

0.  140 

0.  195 

c 

Acid 

Total  as  tartaric 

0.664 

0.581 

0.623 

Volatile  as  acetic 

0.  115 

0.059 

0.082 

Natural  as  tartaric 

0.587 

0.493 

0.540 

c 

Nitrogen  as  protein 

0.223 

0.  145 

0.  164 

c 

Phosphates  as  P2O5 

0.053 

0.036 

0.041 

c 

Ash 

0.400 

0.266 

0.325 

d 

Alkalinity  of  water-soluble  ash 

23.8 

11.2 

15.3 

e 

Color  tests 

“  Samples  taken  1944  (13  samples), 
b 

Commercial  grape  wine,  made  in  California, 
c 

Crams  per  100  ml. 
d 

-  Number  of  ml.  of  0.1  N  to  neutralize  ash  from  100  ml.  of  wine, 

e 

"  No  caramel  or  coal-tar  color  found  in  any  sample. 
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TABLE  |3 


COMPONENT 

MAXIMUM 

MINIMUM 

average 

Alcohol  by  volume  % 

12.96 

11.52 

12.58 

Specific  gravity  at  60°  F. 

0. 99674 

0.99362 

0.99511 

Weight/gal.  at  60°  F. .  lb. 

8.30 

8.27 

8.29 

c 

Total  solids 

(24  hr.  at  100°  C. ) 

2.37 

1.78 

2.09 

c 

Tannin 

0.220 

0.  100 

0.180 

c 

Acids 

Total  as  tartaric 

0.727 

0.598 

0.680 

Volatile  as  acetic 

0.098 

0.058 

0.077 

Natural  as  tartaric 

0.  669 

0.505 

0.G03 

c 

Nitrogen  as  protein 

0.295 

0.  123 

0. 195 

c 

Phosphates  as  P2O5 

0.051 

0.031 

0.040 

c 

Ash 

0.380 

0.267 

0.313 

d 

Alkalinity  of  water-soluble  ash 

20.9 

11.4 

15.9 

e 

Color  tests 

"  Samples  taken  in  1944  (7  samples) 

"  commercial  grape  wine,  made  in  California. 


"  Grams  per  100  ml. 

5  Number  of  ml.  of  0. 1  ?  IfeSO,  to  neutralize  ash  from  100  ml.  of  wine 
-  no  caramel  or  coal-tar  color  found  in  any  sample.  _ 
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TABLE  25 


Ale. 

Total 

Solids 

Aik. 

Total 

Vol. 

Specific 

Lab.  Nos. 

by 

Vol . 

Ash 

Of  1120 
Sol. 

Acids 

(as 

Acid 

a.s 

Gravity 

at 

Ash 

Tartaric) 

Acetic 

60°  F. 

Concord 

Concentrate 

1.31238 

25486 

0. 

63.03 

.42 

41.2 

1.77 

.014 

(Balling  63. 66) 

After 

dilution 

o. 

21.78 

.  16 

15.5 

.59 

1.09038 

(Balling  21.54) 

After 

fermentation 

13.32 

2.  16 

.  14 

16.5 

.75 

.014 

.99425 

Delaware 

Concentrate 

25437 

0. 

70.09 

.98 

102.2 

2.69 

1.37139 

(Balling  73. 1) 

After 

dilution 

0. 

20.  29 

.29 

31.2 

.78 

1.09053 

(Balling  21.56) 

After 

fermentation 

12.48 

2.26 

.26 

32.2 

.99 

.011 
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Nigara 

Concentrate 

O. 

59.88 

.39 

34.3 

1.44 

1.29123 

(Balling  60. 14) 

25488 

After 

dilution 

0. 

21. 10 

.  14 

13.3 

.54 

1 . 08860 

(Balling  21. 14) 

After 

fermentation 

13.08 

1.96 

.  14 

16.5 

.79 

.016 

. 99384 

Catawba 

Concentrate 

0. 

64.44 

.66 

71.7 

2.44 

1.32331 

(Balling  65.46) 

254  89 

After 

dilution 

0. 

21.39 

.23 

26.8 

.69 

1.08880 

(Balling  21. 19) 

After 

fermentation 

12.52 

2.  10 

.20 

29.2 

1.00 

.012 

.99580 

Elvira 

4.00 

1.35117 

Concentrate 

25490 

0. 

66.51 

1. 12 

111.3 

(Balling  69. 92) 

1.08990 

After 

dilution 

0. 

20.60 

.37 

37.5 

1.21 

(Balling  21.43) 

After 

11.80 

2.82 

.26 

30.8 

1.  16 

.014 

.99912 

fermentation 

Catawba 

Concentrate 

0. 

60.30 

.83 

79.5 

4.  10 

1.32144 

(Balling  65. 15) 

37378 

1.38 

1.08780 

After 

dilution 

0. 

20.  13 

.30 

30.7 

(Balling  20.97) 

After 

12.06 

2.07 
(blow  o 

.  17 

19.0 

1.25 

.022 

.99456 

fermentation 

ver.  37) 

Sul  tana  &Grenache 

69.64 

.66 

38.5 

.66 

Concentrate 

o. 

28865 

After 

dilution 

0. 

21.81 

.  18 

17.0 

.  19 

1.08900 

(Balling  21.23) 

After 

12.71 

1.32 

.  17 

18.0 

.34 

.070 

.99174 

fermentation 

(blow  over  .  61) 
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Lab.  Nos. 

Aik. 

by 

Vol. 

Total 

Solids 

Ash 

Aik. 
of  1120 

Sol. 

Ash 

Total 

Acids 

(as 

Tartaric) 

Vol. 

Acid 

as 

Acetic 

Speci fic 
Gravity 
at 

60°  F. 

Grenache  &  Mataro 
Concentrate 

0. 

71.24 

.62 

38.7 

82 

28866 

1.08769 

After 

Dilution 

0. 

21.46 

.  18 

14.5 

.24 

(Balling  20.94) 

After 

12.58 

1.30 

.  16 

16.0 

.39 

.05 

.99157 

fermentation 

(blow  over ‘ 1. 12) 

Mataro,  Mataro 
&  Rose  of  Peru 
Concentrate 
28867 

0. 

71.06 

.66 

43.4 

.49 

1.08733 

After 

dilution 

0. 

21.86 

.20 

18.0 

.  15 

(Balling  20.  86) 

After 

12.49 

1.45 

.21 

18.0 

.36 

.07 

.99323 

fermentation 

(blow  over  .68) 

Golden  Chassels 

1.21 

88.2 

.  65 

Concentrate 

0. 

68.67 

28868 

After 

dilution 

0. 

21.25 

.34 

28.0 

.20 

1.08702 

(Balling  20. 79) 

After 

fermentation 

11.71 

2.43 

.34 

28.0 

.44 

.11 

.99834 

(blow  over  .  y3) 

Red  Grape 
Concentrate 

0. 

55 . 9"5 

.70 

41.3 

1.24 

28869 

After 

dilution 

0. 

21.56 

.28 

19.0 

.46 

1.08820 

(Balling  21.55) 

After 

fermentation 

12.65 

2.33 

.25 

21.0 

.63 

.04 

.99670 

(blow  over  .53) 

Burger 

Concentrate 

0. 

69.76 

1.34 

123.4 

1.51 

28870 

After 

dilution 

0. 

20.87 

.45 

40.5 

.45 

1.08851 

(Balling  21. 12) 

After 

fermentation 

12.05 

1.76 

.26 

20.5 

.50 

.05 

. 99434 

(blow  over  .73) 

Red 

Concentrate 

0. 

70.05 

.99 

69. 15 

1.04 

.019 

26134 

After 

dilution 

0. 

21.55 

.32 

25.5 

.33 

1.08867 

(Balling  21.  16) 

After 

fermentation 

12.23 

2.36 

.29 

25.5 

.78 

.020 

.99748 

Red 

Concentrate 

16325 

0. 

70. 15 

.98 

65.  2 

V  30 

After 

dilution 

0. 

21.78 

.32 

21.5 

.41 

1.09054 

(Balling  21.57 

After 

12.33 

2.97 

fermentation 

.32 

21.0 

.78 

.019 

. 99925 
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TABLE  25  (Continued) 


Lab.  Nos. 

Aik. 

by 

Vol . 

Total 

Solids 

Ash 

Aik. 
of  H,0 

sor. 

Total 

Acids 

(as 

Vol. 

Acid 

as 

Specific 

Gravity 

at 

Asti 

Tartaric) 

Acetic 

60°  F. 

Cal.  White 
Concentrate 

0. 

65.74 

1.  13 

94. 6 

1.01 

16326 

After 

dilution 

0. 

21.  12 

.36 

32.5 

.36 

1.0887U 

(Balling  21. 18) 

After 

12.48 

fermentation 

2.59 

.34 

33.5 

.67 

017 

. 99820 

Cal. White 

1. 37658 

Concentrate 

27676 

0. 

70.05 

1.  14 

94.  1 

.67 

(Balling  73.89) 

After 

dilution 

0. 

21.08 

.36 

31.0 

.20 

1.08870 

(Balling  21. 16) 

After 

fermentation 

12.06 

1.96 

.36 

34.0 

.44 

.015 

.99820 

Cal. Red 
Concentrate 
27677 

0. 

70.  68 

1.  15 

91.3 

1.01 

1.364  3  8 

(Balling  71.99) 

After 

dilution 

0. 

21.4 

.36 

30.0 

.33 

1. 08818 

(Balling  21.05) 

After 

fermentation 

10.76 

3.63 

.35 

32.0 

.60 

.022 

1.00491 

Cal. Red 
Concentrate 
27824 

0. 

72.75 

1.  18 

92.4 

1.04 

1.35955 

(Balling  71.24) 

After 

dilution 

0. 

21.56 

.36 

32.5 

.34 

1.  08939 

(Balling  21.32) 

After 

12.  16 

2.46 

.35 

30.5 

.56 

.030 

.99736 

fermentat ion 

Tokay 

.91 

Concentrate 

0. 

67.69 

.81 

59.6 

28871 

After 

dilution 

0. 

21.87 

.29 

26.0 

.29 

.013 

1.08814 

(Balling  21. 04) 

After 

12.28 

1  38 

.33 

24.5 

.50 

.015 

. 99842 

fermentation 

(blow  over  .83) 

Muscat  &  Thompson 

.81 

49.  1 

.90 

Concentrate 

0. 

67.04 

28872 

After 

1.08842 

0. 

21.75 

.26 

22.5 

.28 

(Balling  21. 10) 

di  lution 

After 

12.63 

1 . 80 

.27  . 

22.5 

.41 

.060 

.99477 

fermentat ion 

(blow  over  .88) 

Muscat 

Concentrate 

28873 

0. 

66.74 

% 

.86 

48.4 

.83 

.27 

1.08788 

After 

dilution 

0. 

21.42 

.25 

20.0 

(Balling  20.98 

After' 

12.  17 

2.04 

.  26 

21.0 

.42 

.060 

.99596 

fermentat ion 
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TABLE  25  (Continued) 


Aik. 

Aik. 

Total 

Vol. 

Specific- 

Total 

Ash 

of  HoO 

sor. 

Acids 

Acid 

Gravity 

Lab.  Nos. 

by 

Solids 

(as 

(as 

at 

Vol. 

Ash 

Tartaric) 

Acetic 

60°  F. 

Muscat 

Concentrate 

0. 

67.  12 

.80 

63.7 

.93 

32553 

After 

dilution 

0. 

21.69 

.28 

24.5 

.28 

1.08829 

(Balling  21.75) 

After 

12.  78 

1.90 

.  28 

25.0 

.41 

.080 

.99472 

fermentation 

(blow  over  .  74) 

Red 

1.  25 

Concentrate 

0. 

66.  7 

1.2 

87.2 

32554 

After 

dilution 

0. 

21.4 

.40 

30.0 

.40 

1.08860 

(Balling  21. 17) 

After 

fermentation 

12.25 

2.48 

(blow  ove 

.39 
r  .61) 

35.0 

.43 

.070 

.99789 

White  (Cal.) 
Concentrate 

0. 

67.3 

.82 

56.2 

.851 

1.32169 

29641 

(Balling  65. 19) 

After 

dilution 

0. 

21.7 

.31 

24.0 

.273 

1.08883 

(Balling  21.  19) 

After 

fermentation 

12.24 

1.9 

.24 

22.0 

.57 

.04 

. 99496 

Red  (Cal.) 
Concentrate 

0. 

63.81 

.57 

34.5 

1.22 

1.31899 

27856 

(Balling  64. 15) 

After 

dilution 

0. 

21.47 

.20 

13.0 

.42 

1.08951 

(Balling  21.34) 

After 

fermentation 

12.84 

1.86 

.20 

13.0 

.75 

.014 

.99437 

Red  (Cal.) 

Concentrate 

28207 

0. 

70.  11 

1.24 

104.5 

1.25 

1.35756 

(Balling  70. 94) 

After 

dilution 

0. 

21.73 

.40 

34.5 

.34 

1.08960 

After 

11.93 

(Balling  21.36) 

fermentation 

2.66 

.40 

36.0 

.70 

.013 

.99831 

Red  (Cal.) 
Concentrate 
28447 

0. 

64.49 

1.  17 

99.  1 

1.37 

1.32533 

(Balling  65. 82) 

After 

dilution 

0. 

21.1 

.42 

36.0 

.41 

1.08960 

After 

12.36 

(Balling.  21.36 

fermentation 

2.32 

.42 

38.0 

.71 

.012 

.99744 

INDEX 


Acetic  acid,  428,  430,  431 

Acidity,  volatile,  428,  430-432,  486 

Acids 

in  wine,  426-439 
natural,  486 
total,  48  3 
volatile,  486 

Acid-Sugar  content,  312-313 
Alameda-Contra-Costa-Livermore  dis¬ 
trict,  257,  262 
Albumen,  455,  462 
Alcohol,  483 
Aleatico,  8,  21,  46,  385 
Alexander,  3  1 
Algarve  district,  400 
Algeria,  5,  371,  406 
Alicante,  8 
Bouschet,  22 
Alsatian  wine,  360,  377 
Amelioration,  189-190,  236,  435,  478 
Ammonium  phosphate,  462 
Anadas,  68 

Analysis  of  wine,  479-495 
Angelica,  46 
Anthocyanin,  343 
Aperitif  wines,  175-177 
Apple 

juice,  213-217 
composition,  213-214,  220 
wine,  213-222,  335 
Apples 

composition  213,  217 
groups,  217 


Aramon  9,  22 
Argentina,  6,  413-414 
Arkansas,  324-328 
Armagnac,  3  56 
Artemesia 

absinthium,  162 
pontica,  162 
Ash,  483,  490 

alkalinity  of,  66,  483-484 
water  soluble,  483 
Asti  Spumante,  383 
Aszu,  391 

Australia,  6,  418-425 
grapes,  424 
raisins,  207 


Bakersfield,  8 
Barberone,  46 
Barbera,  9,  22,  46 
Barola,  2 

Bass  Island,  293-295 
Bastardo,  4 
Beading,  156 
Beaujolais,  364 

Bentonite,  455,  456,  457,  462 
Berkeley,  263 

yeast  culture,  444 
Berries,  43  5-436 
Berry  wine,  317-321 
Blackberry  317,  343 
cordial,  188 

wine,  178-195,  331,  490-492 
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Index 


acid  and  sugar  content,  189, 
191-192 

amelioration,  189-190 
analyses,  193 
composition,  181-181 
gathering  fruit  for,  178-180 
juice  for,  180 
legal  requirements,  191 
preparation  of,  186-188 
Black  Hamburg,  22 
Black  Prince,  see  Rose  of  Peru,  22 
Boal,  5 

Madeira,  22 
Bodega,  61-62 
Bonal,  176 
Bordeaux,  3 

area,  3  5  5,  3  5  8-3  59 
Bordelais,  see  Bordeaux 
Botritis  cinerea,  27 
Bual,  111 
Bulgaria,  394 
Burger,  9,  22 

Burgundy,  3,  6,  13,  46,  360-362 
area,  355 

sparkling,  52,  288 
yeast,  445 
Byrrh,  176 


Cabernet,  5,  8,  47 
Sauvignon,  3,  22 
Calcium 

carbonate,  65,  429,  430 
hydroxide,  430 
sulfate,  60,  65 
tartrate,  430,  432,  433 

California,  see  also  wine  types,  grape 
types,  etc.,  7,  11,  251-268,  463, 
464 

grape  concentrates,  463,  464 
wine  area,  251-268 
Campania,  38  5 
Campbell’s  Early,  3  3 
Canada,  407-409 
Cap  Course,  176 
Cape,  3 1 

Caramel  tests,  489 

Carbon  dioxide  solubility,  151-154 


Carignane,  5,  8,  22,  47 
Catarratto,  23 
Catawba,  31,  284,  286 
Caucasus,  386,  387 

Cellar  treatment,  42  5,  454-462 
Chablis,  47,  361 

Champagne,  9,  13,  47,  1  17-1  57,  232, 
274-275,  329,  377,  378,  421,  462 
area,  355,  360 

bulk  process,  135-9,  142-143 
California,  127 

Charmat  process,  13  5-139,  142-143 

classes,  121,  122 

French,  132-134 

New  York  State,  123,  140-142 

Ohio,  126 

origin,  120 

pink,  37,  48 

pressure  determination,  147-15  5 
yeast,  137,  445 
Champion,  12 
Charbono,  48 
Chardonnay,  3,  23,  48 
Charmat  process,  135-139,  142-143 

Chasselas,  23 

golden,  8,  48,  337 
Chateau  bottling,  371 
Chianti,  2,  48,  384 
white,  53 

Chile,  6,  413,  414-415 
Cider,  sweet,  215 
Citric  acid,  239,  240,  426,  427 
Clairette,  5,  9 

Claret,  13,  48,  353,  377,  396 
Clarifying  agents,  461 
Cognac,  3  56 
Columbard,  9,  23 
Color 

artificial,  489 
coal-tar,  490 
detection,  489 
determination,  488-489 
Concord,  11,  12,  13,  31,  282,  296, 
337,  408,  426 
Contra  Costa,  2  57,  262 
Cortados,  68 

Crackling,  144,  145,  1  56 
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Cream  of  tartar,  426,  427,  428,  430, 
433,  469 
Cremant,  156 
Crimea,  386 

Cucumonga-Ontario  district,  7,  2  52 
Currant,  313,  317,  436 
Cyprus,  417 
Czechoslovakia,  393 


Davis,  265 

Delaware,  12,  32,  287,  297 
Diana,  32 

Diatomaceous  earth,  457,  462 
Disgorging,  141 

Douro  River,  4,  95-97,  98,  397,  398 
Dubonnet,  176 
Duriff,  48 
Dutchess,  32 


Elvira,  12,  32 
Emperor,  9,  23 

I'scalon-Modesto  district,  9,  2  57 
Escondido  area,  8,  2  5  5-256 
Est!  Est!!  Est!!!,  2,  384 
Eumelan,  32 
Euvitis,  338 

Feher  Szagos,  23 
Film  yeast,  73-75,  432,  442 
Filter  aids,  457 
Filtration,  45  5 

Finger  Lakes  region,  13,  269-271,  464 
champagne,  274-275 
grape  varieties,  272 
wines,  269,  270,  271 
preparation,  273 
Fining,  45  5 
Flor,  72,  421 
Flowers,  343 

Folle  Blanche,  5,  9,  2  3,  48 
Formol  number,  49  3 
France,  1,  353-380, 
wine 

consumption,  3  54 
districts,  35  5 


Frcdonia,  13,  32 
Fresia,  23 

Frcsno-San  Joaquin  Valley,  9,  25  6, 

260 

Frizzante,  144 
Furmint,  24,  391 


Gaillac,  370,  376 

Gauge  for  carbon  dioxide  pressure, 
152 

Gamay,  3,  5,  9,  24,  48 
Gelatin,  434,  455,  462 
Georgia,  338,  342,  343 
winemaking,  33  1-3  33 
Germany,  1,  2,  400-405,  448 
Golden  Chassclas,  see  Chasselas,  golden 
Gooseberry,  189,  436 
Grand  Noir,  24 

Grapes,  19-34,  (Sre  also  specific  grape 
name) 

acid  content,  470-478 
analyses,  471-478 
bunch,  338 
bird,  337 

concentrates,  463-478 
Fox,  337 

phylloxera  resistant,  3  37 
preparation,  465-467 
river  bank,  337 
sand,  337 
Spanish,  337 
types,  470 
winter,  337 
Graves,  3,  356,  3  57 
Greece,  raisins,  199,  201,  207 
Green  Hungarian,  24,  49 

Grenache,  8,  24 
Algerian,  5 

Grignolino,  2,  8,  24,  49 

Gutedel,  49 

Gypsum,  57,  60,  65,  66 


Hamil-Simonds  test,  490-493 
Hammondsport,  269 
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Haraszthy,  2,  29,  33,  238,  271,  443, 
448 

Harslevelu,  391 
Hawkins,  3  3 
Henry’s  law,  149 
Herbs,  161 

for  vermouth,  171-172 
Hickman,  341 
High,  332 
Honey,  468 

composition,  223,  224 

standards,  224 
wine,  223-228 
commercial,  227 
New  York  City,  227 
Hock,  see  Rhine  wine,  2,  6,  49 
Hungary,  390-394 
Hunt,  339 

Hydrogen-ion  concentration,  429 


Iona,  12 
Isabella,  32 

Isinglass,  434,  43  5,  462 
Island  Belle,  11,  32 
Istria,  384 

Italy,  1,  2,  380-386 
grapes,  381 
Ives,  12 


James,  343 

Jerez,  see  Sherry,  4,  56,  59,  60,  65, 

394 

film  yeast,  73,  82,  1  13,  432 
Johannisberger,  49 
Jura  district,  362-363 
Jurancon,  369 

Kentucky,  336 

Kosher  winemaking,  17-18 

Labrusca,  see  V itis  labnisca 
Lacryma  Christi  2,  385 
Lactic  acid,  427 


Liguria,  383 
Lime,  hydrated,  430 
slaked,  430 
Lisbon  district,  400 
Livermore-Contra  Costa  district, 
257,  262 

Lodi-Sacramento  district,  257,  263 
Loganberry,  313,  314,  317,  436 
wine,  195-197 
Loire  Valley,  3  59 
Long  worth,  12,  3  3,  126 
Louisiana,  349-3  52 


Madeira,  5,  49,  108-1  16 
California,  110-111 
island,  109 
preparation,  109-111 
Magnesium  carbonate,  430 
Malaga,  8,  24,  49,  395 
Malic  acid,  216,  426,  427,  433 
Malo-lactic  fermentation,  43  3 
Malmsey,  1 1 1 
Mai vasia,  2,  5,  109,  3  85 
Bianca,  24 
Malvoise,  9 
Manganese,  490 
Marsala,  2,  50,  385 
Marche,  3  84 
Mataro,  3,  8,  25 
Mathers’  method,  489 
Mead,  see  Honey  wine 
Medoc,  3,  3  56,  3  57 
Methode 

champagneoise,  366,  377,  378 
Gaillacoise,  377 
Mexico,  7,  410-413 
Michigan,  12,  431,  444 
winemaking,  296-30S 
Midi,  366-369 
Minho,  397 
Mish,  339,  342,  343 
Missouri,  328-3  31 
champagne,  329 
Mission,  8,  2  5 
Modesto,  9,  86,  2  57 
Monochloroacetic  acid,  461,  462 
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Moore’s  Diamond,  33 
Moore’s  Early,  12 
Morocco,  J 

Moselle,  see  Rhine  wine,  401 
Mourastel,  JO 
Mourisco,  4 
Muscadelle,  3 

Muscadine,  30,  31,  337,  338-348 
Muscadinin,  343 
Muscat,  8,  383,  399 
Canelli,  2,  2J,  3  83 
de  Frontignan,  50 
Hamburg,  2  5 
light,  49 

of  Alexandria,  25,  200,  383,  394 
orange,  25 
raisin,  202 

Muscatel,  9,  50,  104-107 
MycoJerma 

aceti,  74,  80,  442 
i  ini,  74,  80,  81,  442 


Napa  Valley,  257,  265-266 
Napa  Valley-Solano  district,  9 
Nebbiolo,  2,  25 
Neutralizers,  431-433 
Neutralizing  agents,  429 
New  York  City  wines,  227,  277-281, 
463 

types,  278 

New  York  State,  13,  269-281,  431 
champagne,  274-275 
grape  varieties,  272 
metropolitan  area,  277,  463 
sherry,  276 
winemaking,  269-281 
Niagara,  12,  33,  297,  408 
Nitrogen 

ammoniacal,  494 
protein,  48  8 
North  Africa,  406-407 
North  Carolina,  338,  343,  347 
winemaking,  33  3-33  5 
Norton,  12,  3  3 
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Oeil  de  Perdrix,  37,  48 
Oenin,  343 
Ohio,  12,  431 
sherry,  28  5 
winemaking,  282-295 
wine  types,  282 
Ontario,  12 

Oporto,  4,  96-97,  397 
Orange  wine,  349-3  52 
Oregon 

berries,  312 

acid-sugar  content,  312-313 
wine,  317-321 
winemaking,  309-322 


Palestine,  418 
Palma,  68 

Palomino,  4,  8,  26,  57,  65,  395 
Parilla,  69 
Pasteur,  441,  442 
Pasteurization,  460,  468 
Pastorianus,  445 
Paxarete,  64 
Peach  wine,  331-332 
Pectinol,  461 

Pedro  Ximenes,  4,  8,  57,  60,  64,  65, 
71,  395 
Perignon,  120 
Perlant,  156 
Peru,  6,  413,  415-417 
Petillant,  144,  145,  156,  360 
Petite  Sirah,  8,  26,  50 
Pezsgo,  1 5  6 
pH,  429,  437-4)9 
scale,  437-439 
Phosphates 

determination,  487 
Phylloxera,  57,  337 
Piedmont,  3  82 
Pinot,  3,  5,  8 
Blanc,  26,  50 

Chardonnay,  sre  Chardonnay,  50 
Noir,  26,  50 
red,  see  Pinot  Noir 
white,  54 
Plastering,  65-66 


Index 
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Pomerol,  3  5  6,  3  57 

Port,  4,  6,  9,  13,  50,  95-104 
grapes  used,  101 

California,  102-103 

Portugal,  98-99 

Ruby,  4 

Tawny,  4,  37,  100,  399 
white,  54,  399 

Portugal,  4,  95,  397-400 

Potassium 

bicarbonate,  433 
citrate,  433 
ferrocyanide,  461,  462 
hydrogen  tartrate,  426,  427 
metabisulfite,  429,  461 

Protein  determination,  488 

Puget  Sound,  11 

Saccharomyces  ellipsoidms,  73 
Sacramento,  2  57-263 

St.  Emilion,  27,  3  56,  3  57 

Salvador,  8,  27 

San  Benito,  ?,  2  5  6-257,  261 

Sandusky  Bay,  282-285 

San  Joaquin  Valley,  8,  199 

Santa  Clara-San  Benito-Santa  Cruz  dis¬ 
trict,  9,  256-257,  261 

Santa  Cruz,  9,  256-257,  261 

Santo  Tomas,  410-412 

Sardinia,  386 

Sauterne,  13,  51 

Chateau,  51,  52 

Haut,  51 
sweet,  51 

Sauternes,  3 
area,  3  56,  3  57 

Sauvignon 

Blanc,  3,  9,  27,  52 

Raisins,  199-208 

composition,  203-204 
curing,  201-202 
production,  205 
wine,  208-212 
amelioration,  211 
labeling,  210 

Raspberry,  181 

Rayas,  68 

Regulations  for  wine,  229-2  50 

Retsina  wine,  175 

Rhine,  2,  401 
wine,  5  3,  57 

Rhone,  3 
wines,  365 

Ribier,  8,  26 

Riesling,  2,  5,  6,  8,  51,  404 

Franken,  48 

Gray,  24,  49 

Johannisberger,  49 
white,  29 

Rome,  1 

Rose,  5 1 
of  Peru,  8 

Rousette,  9 

Rumania,  393 

Vert,  9,  27 

Schaumwein,  156 

Scuppernong,  30,  33,  336,  337,  338- 
341,  348 

Sekt,  404 

Semilion,  3,  5,  8,  27,  52 

Sercial,  5,  111 

Serra,  2  58 

Sherry,  4,  6,  9,  13,  52,  55-94,  112- 
1  13,  276-277,  285,  418,  421,  442 
Amontillado,  63,  68 

analyses,  90-94 
areas,  59 

butts,  66,  70,  77 

California,  84-87 
classes,  62-64 
containers,  66,  70 

differences  between  Spanish  and  U. 
S.,  79 

Finos,  62,  63,  68 
flor,  73 

grapes  used,  57-59 

Michigan,  89 

New  York,  8  8 

Ohio,  89 

Olorosos,  62,  68 

Pacific  Northwest,  87 
preparation  of  Spanish,  60-63 
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Spanish,  60-6} 

Sicily,  385 
Sirah,  3 

Slip  skins,  340 
Sodium 

bicarbonate,  432 
metabisulfite,  429 
Solera,  68,  72-73,  81 
Sonoma-Mendocino  district,  2  5  8,  267 
South  Africa,  5,  405-406 
South  Carolina,  3  36 
Southern  United  States  winemaking, 
323-352 

Soviet  Union,  386-390 
grapes  of,  389 
Spain,  4,  57,  394-397 
Spanish  clay,  456 

Sparkling  wines,  see  Wines,  sparkling 
and  Champagne,  1  17-157,  234, 
462 

of  France,  377-378 
low  charge,  144 

pressure  determination,  147-15  5 
Specific*  gravity,  48  3 
Spumante,  2,  146 
Steinberg  yeast  culture,  444 
Sterilizing  agents,  429 
Succinic  acid,  427 
Sugar,  494 
Sulfur,  425 

dioxide,  425,  427,  429,  432,  446- 
452,  461 

determination,  495 
Sulfuric  acid,  427 

Sulfurous  acid,  see  sulfur  dioxide,  427 
Sultanina,  see  Thompson  Seedless 
Switzerland,  393 
Sylvander,  27 
Szamorodni,  391 


Tannin,  239,  455,  462 
estimation,  484-48  5 
Tannic  acid,  see  tannin,  427,  434 
Tartaric  acid,  426,  427,  428,  429 
detection,  486 
determination,  486 
Temperature  control,  452-453 


Texas,  323 
Thomas,  339 
Thompson,  8 

Seedless,  27,  199-200,  207,  259, 

260 

Tirage  cork,  131 
Tinta 

Amarella,  28 
Carvallia,  4 
Francisca,  4 
Madeira,  28 
Tinto  Cao,  4,  28 
Tokay,  9,  28,  53,  390,  391-392 
flame,  23,  392 
yeast,  445 
Total  solids,  483 
Touriga,  4 
Trousseau,  28 
Traminer,  5  3 
red,  26 

Turkey  raisins,  207 


Ungni  Blanc,  9,  5  3 
Umbria,  384 
Urea,  462 


Valdepenas,  28 
Vcrdelho,  5,  28 
Vergennes,  13 

Vermouth,  53,  1  58-175,  232,  234, 

371,  383 
analyses,  172-174 
base,  159 
dry,  158,  159 

French,  158,  160,  162,  164 
herbs,  161 

Italian,  1  58,  161,  164,  383 
legal  requirements,  166 
origin,  15  8-159 
sweet,  158 
types,  159 

United  States,  165,  167-170 
Vcneto,  383 
Vin  dc  Perignon,  121 
Vinges,  33,  258 
Vinifera,  see  Vitis  vinifera 


Index 
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Vin  Mousseux,  121 
Vino  de  Color,  64 
Vinos 

F.spumosos,  156 
Gasificados,  156 
Virginia  winemaking,  33  5 
Vi/is 

aestivalis,  33,  337 
berlandieri,  34,  3  37 
labrusca,  1  1,  12,  14,  19-21,  336, 
337,  338,  400,  408,  417,  430 
vninsoniana,  337 
rofundifolia,  337,  338,  340 
riparia,  33,  337 
rupestris,  34,  337 

vinifera,  1  1,  19-21,  336,  337,  406, 
408,  417,  425 

Volatile  acidity,  see  acidity,  volatile 

Washington-Oregon  Division,  1 1 
Washington  State 

berry  wine,  312-313 
winemaking,  309-322 
Weller,  342 
Willamette  Valley,  1 1 
Wine,  see  also  specific  wine  type 
acidity  of,  236 
acids  in,  426-439 
acid-sugar  content,  312-313 
Advisory  Board,  246-248 
alcohol  content,  37 
anelioration,  236,  43  5,  478 

and  the  Church,  1 5 
analysis  of,  479.495 
aperitif,  175-177 
appetizer,  42-43 
apple,  213,  222 
berry,  178-197 
blackberry,  178-195 
bibliography,  496-521 
blending,  240 
carbonated,  47,  13  5,  136 
cellar  treatment,  454-462 
dessert,  45 

determinations,  480-482 

dried  fruit,  197-198 

effervescent,  see  sparkling  wine,  39 


flowers,  74 

formula,  237,  238,  239 
French 

comparison  with  American,  376 

official  regulations,  375 
fruit,  236,  278 
grape  variety,  42-43 
honey,  223-228 
Institute,  246-248 
kosher,  279 
labeling,  243-244 
methods  of  analysis,  479-495 
Muscadine,  346-347 
natural,  236 
noneffervescent,  39 
nonstandard,  233,  238 
orange,  349-352 
origin,  40-42 
petillant,  40 
raisin,  199-212,  281 
ratios,  480 
red,  36-37,  45 

regulations  in  United  States,  229 

250 

retsina,  175 

sparkling,  39,  45,  53,  1  17-1  57 

standard,  233 

substandard,  233,  238 

sweetness,  37 

table,  45 

taxes,  230 

temperature  control,  452-4  5  3 
types,  3  5-54 
white,  36,  45 
Wineries,  bonded,  232 
Wines  of 

Argentina,  413-414 
Arkansas,  324-328 
Australia,  418-42  5 
Bessarabia,  394 
Bulgaria,  394 
Canada,  407-409 
Chile,  414-415 
Cyprus,  417 
Czechoslovakia,  393 
France,  3  53-380 
Georgia,  331-3  33 
Germany,  400-40  5 
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Hungary,  390-394 
Italy,  380-386 
Mexico,  410-413 
Michigan,  296-308 
Missouri,  328-331 
New  York,  269-281 
North  Africa,  406 
North  Carolina,  3  36 
Ohio,  282-29$ 

Oregon,  309-322 

Palestine,  418 

Peru,  41 $-417 

Portugal,  397-400 

Rumania,  393 

Russia,  see  Soviet  Union 

South  Africa,  40$-406 

South  Carolina,  336 

Southern  United  States,  323-352 

Soviet  Union,  386-390 

Spain,  394-397 

Switzerland,  393 


Transylvania,  394 
Virginia,  33$ 

Washington  State,  309-322 
West  Virgina,  336 
Worden,  12 
Wormwood,  159,  163 
Wyoming  Reds,  12 


Yeast  cultures 
Berkeley,  444 
pure,  440-446 
Steinberg,  444 
Yeast  foods,  462 
Y eso,  6  $ 


Zante  currant,  199,  201,  207 
Zinfandel,  8,  29,  $4,  337 
raisins,  199,  212 
Zucco,  3  8  $ 
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